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(.T H K K K . — X. I I I . 

[C(mtinvc^l from Vol. VI,, p. 325 .J 
CONJUGATION {contimmi). 

The student must also accustom himself to 
parse — that is, to assign or declare the several 
parts of the verbs (and of all words), as well as 
the grammatical relations they bear to other words. 
At present, however, we have to do with such exer- 
cises as will best aid him to thoroughly master the 
conjugation of the verb. In regard, then, to the 
active voice now set forth, as well as to other parts 
to be hereafter given, he should write down very 
carefully (and correct what he writes by the para- 
digm) the several jxirts of the Greek-English exer- 
cise, distinguishing (1) the root, (2) the augment, 
(3) the tense-stem, (4) the tense-characteristic, 
(5) the mood-vowel, (6) the tense-stem with the 
mood-vowel, (7) the person-ending, (8) the tense- 
stem together with the mood-vowel and the person- 
ending. Take as an instance 4$ov\tvaaro, he took 
counsel. The word may be divided thus : i-^ovXtv- 
a-a-ro. Of these elements, $ov\tv- is the root; e 
is the augment ; c combined with $ov\tv- forma 
*$ov\fv, which is the tense-stem of the imperfect 
indicative active ; the e, the tense-characteristic of 
the first aorist, and thus the stem of this part will 
be c/3ovA(v(r- ; the a is the connecting vowel of the 
indicative, inserted for ease of pronunciation ; and 
the TO is the person-ending of the third person 
singular of an historic tense of the middle voice. 
So we “parse” i$ovK9ij<ra-ro as the third person, 
singular number, first aorist, middle voice, from 
fiovKtiofuu ; the active form of which is i3ovA«i/a», and 
the chief parts are $ov\*\w, B*$o6KtV‘Ka ; 

for in all instances the root must be given as found 
in the lexicons, and the principal parts, as well as 
(1) the person, (2) the number, (3) the mood, (4) 
the tense, (6) the voice, of every verb and every 
form of every verb that is met with. 

The participles in the paradigm are— present, 

future, AvVwr; second aorist, first 
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aorist, Aooas ; first perfect, XtXvHws ; second perfect, 
Teifnjytis. Of these, Ai/wv, Xocrwy, and Aivcdv are 
declined like &v, which occurs in lesson XI., and 
irf 4 >i 7 valr is declined like A«At/Kctft. The forme of 


\6a-as and KtKvKi^s will serve as a pattern for the 
rest. 

DECLENSION OF THE PARTICIPLE 
Xvtrety, about loosing. 
Singular. 

Ad<ras, Adtr&aa, 


NASr. 

KEM. 

XEUT. 

Nom. 

Av-aas 

Av‘(ra<ra 

Av-tray. 

Gen. 

Atz-oavrot 

Ao-adtnjf 

Av-arayrot. 

Dat. 

AtJ’ffavTt 

Au-adop 

Aw-crorri. 

Acc. 

Av-aavra 

Ad^adtray 

iJval. 

AO- tray. 

N.A. 

Ai;-o’ovTf 

Av’Craaa 

Ad-irayrt. 

G.D. 

Av-advroiv 

Av-erdtraiv 

Plural. 

Av-edyroty, 

Nom. 

Av-travT9t 

At/'(ra<rat 

Ai^drovra. 

Gen. 

Av-admuy 

Av-vaaStv 

Av-trdyrvy. 

pat. 

Av^aaoi 

Av-o’do’ais 

Ad-<rturi. 

Acc. 

Av-craoras 

Av'Crdiras 

Ad-e'myra. 

THE 

PARTICIPLE 

AtAvKiis, AtAvKvia, AtAwedSf 


having loosed. 
Singular. 

) 


MASr. 

FEM. 

xEirr. 

Nom. 

AsAv’Kus 

AsAv-KVia 

A«Atf-ir^f. 

Gen. 

AsAv-Kdros 

AsAv'Kvlas 

AtAv-Kdros. 

Dat. 

AtAv-kdrt 

AsAv-Kvla 

AsAv-udri. 

Acc. 

AtAv-udra 

A*Av‘Kv7ay 

Dual. 

AsAv-uds. 

N.A. 

AtAv-ndrs 

AsAv'Hvla 

AsAv-udrs, 

G.D. 

AsAv-udrotv 

AsAvuvlaiy 

Plural. 

AsAv-ndroty. 

Nom. 

AsAV’udrsf 

AsAv-icvTeu 

AtAv-ftdra, 

Gen. 

AsAvudrur 

AsAvKViAy 

AsAvttdrmy, 

Dat. 

AsAv-udiri 

AsAu-kvUus 

A§Au-it6at. 

Acc. 

A§Av-tcdras 

AsAv-tevCaf 

AtAy-uirm. 
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PARADIGM OP THE REGULAR VERB Xv«, I loose 
(UivDLK Voice). 

Indicative mood. 

Preient , — Tense-stem Imperfect. — Tense- 

Av. stern f-Aw-. 

Bing, 1. Aij'OAra<» I loose my- i-\v-6yL^v, liras loosing 

self or am loosed, myself etc. 

etc. 

2. Aiz-p* or kv-st. i-\C-ov. 

3. \ 6 - 9 rat. d-kv-sro. 

JhuU. 1. kv-6fstBov. d-kv-6/AsGov. 

2. k'6-§a’0or.^ i-kC’snBov. 

8. ki/-§aBoy.* d-kv4aBriv. 

Plwr. 1. kv-6fs*Ba. d-ktf6y.eBa. 

2. ki-t(rB§.* i-kv-strB*. 

8. kv-omai. ^-Ai}-ovto. 

Tense-stem kv-o-. 

Sing, 1. kij-a-ofitsi, I shall loose myself, 

(The person^endings are like the Present.) 

First Aorist. — Tense-stem f-Au-<r-. 

Bing, 1 . 4-kv-<r-dfi7iif, I loosed myself. 

2. rf-Ai>-flr-». 

8. i-ku-a-aro. 

Dual. 2. i-kv-ff-atrBou. 

3. d-kit-ff-doBriy. 

Plur. 1. 4-kv-<r-dfitBa. 

2. 4-kC-(r-aaBs, 

3. d-kv-a-arro. 

Second Tense-stem t-kiv-. 

Sing. 1. 4-kir-6ftriv, 1 remained behind. 

(Like the Imperfect Indicative.) 

SUBJUNCTIVE MOOD. 
l^esent. -Tense-stem kv-. 

Sing. 1. At^iv^iai, I mej hose myself 

2. Aw-i 7 .* [etc. 

8. kv-tirai. 

IhutX. 2. ki--i\itBQV. 

3. kC-noBoy. 

Plur. 1. ko-dfjitBa. 

2. kv-rioB*. 

8. kd-toyrai. 

First Aorist. -TensG-Biem kve-. 

Sing. 1. ko-o-vfiai, J may loose myself, 

2. Aii-(r-p.* (Like the Subjunctive Present.) 

Second Aorist. — Tense-stem Atir-. 

Sing. 1. kiT-w/jLot, I may remain behind 
(like the Subjunctive Present.) 

OPTATIVE MOOD. 

Imperfect. — Tense- First Aorist. — Tense- 

stem Av-. stem Au-(r-. 

Sing, 1, ksholfinrt I might kv-a-olyn^, I might 
loom myself t etc. loose myself ^ eta 


2 . kl-oto, ki-o-cuo, 

3. kd-otro. Ai;-r-airo. 

Dual. 2, ki/-ot<rBoy. kd-o-atirBer. 

3. kv-oioBny’ kvff»a(&9fiv, 

Plur. 1. kvoifjisBa, kv-o-eiusBa, 

2. kd-oioBs. kd‘ff*attrBt. 

3. kd-otyro. kC-er~tuyro. 

Future. — Tense-stem Au-<r-. 

Sing. 1. kva-olfjiriri I would loose myself, etc. 
(The person-endings like the Optative Imperfect.) 

Second Aorist . — Tense-stem kiw-. 

Sing. 1. kl-w-oiynv^ I might or would remain behind, 
etc. 

(Like the Optative Imperfect.) 
IMPERATIVE MOOD. 

Present. — Tense-stem First Aorist. — Tense- 

kv-. stem Aw-cr*. 

Sing. 2. kv-ov, loose thou kO-e-eu,^ loose thyself 
thyself, etc. etc. 

3. kv^daBw. kv-cr-doBm, 

Dual. 2. Av'-€<r0ov.* kd^a^aoBoy. 

3. kv-d<rBt»v.* kva^deBsty.* 

Plur. 2. Ai/-«<rfl«.* kd-a-acB*. 

3. kv-doBotoav (com- kv-e-daBsaerav (com- 
monly -icBtoy *). monly -doBtsv^). 
Second Aorist . — Tense-stem Aiir-. 

Sing. 1. ki-w-ov, ‘dcBco, remain behind. 

(Like the Present.) 

INFINITIVE MOOD. 

Present. k't-sa-Bai, to loose oneself, or to he 

loosed. 

First Aorist. Ai;-<r-o<r-6cu, to hare loosed oneself. 
Second Aorist. Anr-cV^ot, to have remained behind. 

PARTICIPLES. 

Present. kv-6fi*yot, loosing oneself. 

First Aorist. kv-c-dy*yos, having loosed. 

Second Aorist. kiT-6ytyos, having remained behind. 

Exercise 68. 

Translate into English : — . 

1. Aw>lfiy\v, 2. AvaoifjLTiy. 3. Ai^fuu. 4. AvdifM. 
5. 'EAvoftriK. G. 'Ekvtrdfin*'- 7. Avcofuu. 8. ’CAi- 
wduny. 9. Adioyrcu. 10. 'EAiiovro. 11. *EAi5<rarro. 
12. AvaaiaB*. 13. AiTolunr- 14. AiwdeBm. 15. 
Aiwdysyos. 16. AveturBsu. 17. AistrBat. 18. AW- 
fjLsyos. 19. Ai^<reurtfc. 20. Alwum. 21. 'Lkiett. 
22. Avernrat. 23. AvdeBwy. 24. AdoteBoy. 25, 
Avoydyou. 26. *Ekv 0 eBt. 27. Avadfisyoi. 28. Ai}otrro. 
29. AvcalfitBa. 

Exercise 69. 

Translate into Greek : — 

1. I might loose myself. 2. He might loose hiin- 
self. 3. They might loose themselves. 4« To loose 

• ^ 
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oneself. 5, Loosing oneself. 6. Loose yonrselves. 
7. He wonld loose himself. 8. Let him loose him- 
self. 9. We may loose ourselves. 10. They will 
loose themselves. 11. He may loose himself. 12. 
You two might have loosed yourselves. 13. You 
may loose yourselves. 14. You were left behind. 
15. He may have remained behind. 1C. Do ye 
remain behind. 17. To have loosed oneself. 


Conjugate, according to the active and middle 
paradigms, these verbs : — 1 instruct ^ educate; 

1 reign. The chief ports are— irai8ft«, 
'vaidtv<r«y iriiral8<v«c«c, ircvoiSfu/ucu ; and iBcurtAfi^w, 
B*fiael\9VKay B^BcuriKtvfiM. 


The Passive Voice of 

(The Present and Imperfect are the same as in the 
Middle Voice.) 


INDICATIVE HOOD. 

First Aorist. — Tense-stem •-Av«0-. 
Hing. 1. I nos loosed, etc. 

2. ^-Aw-6-t7j. 

3. 

Dual. 2. i-Kv^B'tjroy. 

3. i-Xv-B-ifniy. 

Plur, 1. 

2. 4-\v‘B-rir9. 

3. i'Xv-B-ritrav. 


Firct /Win c,— Tense-stem \vBrrc-. 
Sing. 1. \v-Bii~c-ofi(tkt, I shall he loosed, etc. 
(Like the Indicative Present Middle.) 

Second —Tense-stem s-rpiB-. 

Sing. 1. 4-rplfi-riy, I Teas rubbed, etc. 
(Like the Indicative First Aorist Passive.) 


Second Future. — Tense-stem rpifi-Ti-e-. 
Sing. 1. rpiB-if-a-ofjMi, I shall be rubbed. 
(Like the Indicative First Future Passive.) 


Perfect. — Tense-stem 
Af-Aw-. 


Pluperfect. — Tense- 
stem «-Aff-Av. 


Sitxg. 1. A«-Ai/-/iai, I have 
been loosed, etc. 

2. A<-Av(rai. 

3 . A^Av-roi. 

Pwd. 2. \4-Xv-c$oy.* 

3 . Xi-Xv^trBoy.* 

PImt 1. A*-A^^«aa. 

2. Ki-XtfoBs.* 

3 . A^-Av-rrot. 


i-Xs-Xb-unrt I had been 
loosed, etc. 
4 -A«-Ai;>(ro. 

4-A^-Ai/-to. 

^-A^-Au-ir^di'. 

i-Xs*x{t-aBiiy. 

4’Xs~X{hpyBtu 

4^Xi•XvcBs. 

i’X4-Xvyro. 


Note that when the tense-ending •pm of the 
perfect pesdve is preceded by a consonant, the 


third person plural is supplied, for euphony's sake, 
by the perfect participle with slei (for 
rsrvppipoi sicl), and in the pluperfect, rsrvppihm 
^tray» 

Perfect Future, or Third Future. — Tense-stem 
Af-Aw-tf-. 

Sing. 1. Xs’X4-(r^ofuu, I shall have been leased, 
(Like the Indicative Present.) 


SUBJUNCTIVE MOOD. 


First Aorist.— Tense* Pw/sef.— Tense-stem 

stem Xv-B-. 

Af-Av-. 

Sing. 1. Av-0-w, I mag 

be Xs-Xvp4yat 8, T umg 

loosed, etc. 

have been loosed, etc. 

2. Xv*$-jis. 

Xs-Xv,jL4yat ft. 

3. Xv“B~p. 

Xs-Xvp4yas f. 

Dual. 2. XvB^rjroy. 

XfXvp4yu fray. 

8. XvB'Uray. . 

Xs*Xv‘p4ym fray. 

Plur. 1. Av-S-w/iCV. 

Xs’Xvp4yai Xpsy. 

2. Xv^B•rirs, 

Xs"Xvp4yot frs. 

3. Xv-B-moi. 

Xs-Xv-p4yat dot. 

Second Aorist.^ 

-Tense-stem rpi/B-. 


Sing. 1. rpiB-m, I mag be rubbed. 

(Like the Subjunctive First Aorist Passive.) 


OPTATIVE 
First Tense- 

stem Av-6-. 


MOOD. 

Perfect , — Tense-stem 
A*-As-. 


Sing. 1. Xv-B-sirjy, J might 
be loosed, etc. 

2. Xv-B-slris. 

3. Aw-tf-f/n- 

Dual. 2. Xv-B^(tlrjToy) •stray. 

3. Av-^-(«i^T»jy) -slrriy- 
Plur. 1. Xv-O-(sirjiisr) •stpsy. 

2. XvB^(slnrs) •sirs. 

3. Xv^B'(siriaray') •stsy. 


Xs^Xirpiyes sfifp, X 
might have been 
loosed, etc. 
Xs‘Xvp4yos sitfif, 
Xs-Xvp4yos •I'lj. 
XS‘Xv-p4yw stray. 
Xs-Xvp4yst cfniK. 
Xs^Xh^psyat stpsy. 

Ac- Au-/&«voi sirs. 
Xs^X^'psyat stsy. 


First Future. — Tense-stem Xv’9n-c-» 
Sing. 1 . Xv-Bri’C-olpriy, I would be loosed. 
(Like the Optative Imperfect Middle.) 


Second Aorist. — Tense-stem rpt^. 
Sing, 1. rptB-sitiy^ I might he rubbed. 
(Like the Optative First Aorist Passive.) 


Second Future. — Tense-stem rpt$-ire-. 
Sing. 1. rptB’n^’a^alpny^ I would be rubbed^ 
(Like the Optative First Futnre Passive.) 

Perfect Future, or Third Future,— lense^siMvi 
A#-Ai/-<r-. 

Simg. 1. Xs-Xvo-aipny, X would hate been loosed, 
(Like the OptaUve Imperfect.) 
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.IMPBBATIVX HOOD. 

Pint Aoritt, — Tense- Perfect. — ^Tense-stem 

stem Af-Xtf-, 

Sing. 2. AiJ-4-nTi, he tluni \S-\v-eo. 

looted^ etc. 

.3. \V’0-‘fiTm. 

Dual, 2. Xit-B’^rov. Xd^XveBoy.* 

3. Xu’B’^tfiv. Xt’XtJ’edwv.* 

Plur. 2. x6^0’7}r§. xd-Xv-aBt.* 

3. Xv'B’i^irwffay) -^v- X9-Xu-eBwea.v (com- 
rwv. monly -cBuv *). 

Second Affrint. — Tense-stem rpi$-ifi-. 

Sing. 2. rpifi-ri-Bi, he thou rubbed. 

8. rpt$’‘'ffTO). 

(Like the Imperative First Aorist Passive.) 
INFINITIVE MOOD. 

First Aorist. to have been looeed. 

First Future. Ay-^-tr-€<r6o4, to be about to be 
loosed. 

Second Aorist* rpt$'^vai^ to have been rubbed. 
Second Future. rpt^-ii'esoBai, to be about to be 
rubbed. 

Perfect. A^-Xu-o’0ai, to have been loosed. 

Perfect Future, or Af-Ai;-(r-«<rdaiy to be about to be 
Third Future. loosed. 

PAKTICIPLES. 

First Aorist. Au-fl-«/j, having been loosed 
First Future. Xu-Bri-a-Sfxsvost being about to be 
loosed. 

Second Aorist. rpij9-«{s, having been rubbed. 
Second Future. rpi^~y\-tr-6p.*vos, being about to be 
rubbed. 

Perfect. Xs'Xv-ixivos, having been loosed. 

Perfect Future, or A(*Av>(r-<^fic»'or, being about to he 
Third Future. hosed. 

VERBAL ADJECTIVES. 

Xurdf, loosed. Xuriot^ one who ought to be loosed. 

Exercise 70. 

. Translate Into English 
1. 'ErplSn. 2. Tpifig. 3. Tp*/8ffuf. 4. 

5. AvBstrfiu. 6, 7. AvBiirw. H AvBnym. 

9. AvBneSfityot. 10. Tpt^nrai. 11. TpiBria6fjisvos. 
12. *£Aii4i9f. 13. *EAii4i7T«. 14. AvBhtrp. 15. A6B»u9v. 
16. 17. AMei. 18. AuBsis. 19, AvS^- 

20. TptB^ls. 21. TptfBir^. 22. A4Xvfi€u. 
23. ^LXskCfMiy, 24. A»Aii<ro/uu. 25. A4Xvmtu. 26. 
^A^Avrre. 27. AsXvfihos stfis. 

Exercise 71. 

Translate into Greek;— 

1. He was loosed. 2. He may have been loosed. 


3. He might have been loosed. 4. He shall be 
rubbed. 6. They shall be loosed. 6. He was rubbed. 
7. I have been loosed. 8. Thou mayest have been 
loosed. 9. They shall have been loosed. 

Of the participles in the middle and passive voice, 
those which end in -os (^-fisvos) are declined like 
ijaB6s, -or. Of those which end in -sts, take the 
following as a model : — 

DECLENSION OF XvBtit, XvBsTca, XvBh, loosed. 

Singular. 

UABC. FEU. KRtrr. 


E^om. 

XvBsls 

XuBsieu 

XvB4y. 

Gen. 

XvB4yros 

XvBtltnjs 

XtfB4yros. 

Dat. 

XvBdyrt 

XvBsiojf 

XvB4m. 

Acc. 

XvBtyra 

XvBsieop 

l>ual. 

XvB4y. 

N.A. 

XvB4yrs 

XvBeChra , 

XvB4yr0. 

G.D. 

XvBsyroiy 

XvBslaeuy 

Plural. 

XvB4yroiy. 

Norn. 

XuB4yrss 

XvBeteat 

XvB4yra. 

Gen. 

XoBeyraty 

XvBsieioy 

XvB4yrwy. 

Dat. 

XvBstei 

XuBsleatt 

XvBeiOi. 

Acc. 

Xx/Bsyras 

XvBsltras 

XvBeyra. 

PBBSONAL TERMINATIONS OF THE MIDDLE VOICE. 

PRINCIPAL TENSES. HISTORICAL TENSES. 

1«< 2n<l 3rd let 2nd 3rd 

Pera. Pets. Pera. Ptra. Ptra. Pers, 

Sing. 

‘fjuu. -eai. 

-rat. -A 07 *'* 

-<ro. -TO. 

Ihial, 

-oBov. 

-<rBoy. 

-<r6oF. -<r9ijv. 

Plur. 

'fxsBu. ~<tBs. 

-FTRi. -/rc9«. 

•(rBs. ’Pro. 


The student will find an advantage in comparing 
together the three voices. The relation of their 
le*\ding parts may be seen in the following 

CONSPECTUS OF THE THREE VOICES. 

INDICATIVE MOOD, FIRST PERSON SINGULAR. 

AcHvt Voice. Middle Voice. Passive Voice. 
Present. Xb-ai. X^-o^pau. 

Imperf. l-Au-ov. i-Xvifsyjp. 

Future. Aii-ir-ctf. Xb^eofuu. XvB^p-e^ofuu. 

1 Aorist. l-Xu-or-a. 4-Xv-<T^ri^. 4-Xj6-4ijf. 

1 Perf. x^-Xv-K-o. x4‘Xvfiai. 

1 Plup, 4‘Xs-Xh-K-yi. 4<-Xt-X^-ftnF. 

2 Perf. 'w4‘^y-a. P.F. Xc-Xf^-o’-o/ncu. 

2 Plup. 

2 Aorist. B-Xiir^oy. i-Xm^hfiif^. i^rpl-finr. 

2 Fat. rpiB-ie-ofuu. 

GENERAL CONSPECTUS OP THE GREEK VERB. 

ACTIVE VOICE. 

Indie. SuhJ. Optative. Impsr. Infin. Pari. 

Pt«8. Xv^ krirn, Xi$ot#t(. A^. Avetr. A^. 

Imp. JAhof, 
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Indie, Sni^, Optative, Imper. In^n, Part 
f^t. Xitirw. Xvrttr. Avvmt. 

1 Am. ikfora. kiau, Xvrov. Xv<r«i. XtiM«. 

1 Perf. kiktnta, Xt< XiAikoifu. XiAvm. ktktntipmit.ktKwtm%, 

XVM». 

1 Flap. iXeXvffi). 

a Perf. irtf^irro. wv^ilrot* we^ntmt. 

¥M, t/,i, 1 ^. 

2 Flap. 


2 Aor. 

lAiwov. 

kiwm. kimifu. Aiirc. 

Atmty. kinwv. 

PrsB. 

Ave^. 

MIDDLE VOICE. 

Av«»- kvoipafv, Avov. 

kvtaSiu. \v6p.9vxie. 

Imp. 

Hiu 

iku6p.i\v. 

j>(rouat. 

puu. 

Xvtroifiifv. 

ki><rtaSai. kwrbpLtvo^ 

1 Aor. 

iAvadftrjy. 

. Avo’t#- Kuranfirfy. Xbaai. 

kucra90€u. Avaofici^f . 

2 Aor. 

flOU. 

iXtnofinv. Atina- Atiroi^i}^. Aivov. 

Aiir^Sai. Aiirofirm. 

1 Aor. 

jAvSi}!/. 

PLOI, 

PASSIVE VOICE. 
AvSw. kvSttriv. AvStfri, 

AvSifKai. AvSfftr. 

1 Fut. 

AvSniro- 

AvSifOoi' 

kvSii<r«(r- kvSriaotit- 


pxu. 

MW'- 

Sat voc. 

Perf. 

kikvfuu. 

AtAv- ktkvpLtyut kikviTO. AcAverSat. XtkvpJyo^. 


Flap. ^XcXi^^ifv. 

P. Put A#Ati«ro- A«Aiftf»4> AcAvm<r> A«Av<r($^c> 

^MU. M*?**. 0«i. HOf. 

2 Aor. irpifi^y. rfufiHt, rpifitiriy. tpifkfit, rpi/^vat. rpiptit. 

2 Put. rpt/H<ro- rpifitfaoi' rpifi^tt- ipifirfaofit- 

fiat. fiiyv. tirtfai. WK. 

We remarked before on page 268 of Volume VI. 
on the close connection in sense between the passive 
and middle. Thus we find the present and im- 
perfect the same in both ; and, in the same way, 
the perfect and pluperfect passive, as well as the 
future perfect, often bear a middle signification. 

A glance at the general conspectus will show that 
this large array of separate tenses is not complete 
in all its parts. The right to appear in the con- 
spectus may be disputed in the instance of the 
perfect subjunctive and optative of the possixe 
voice, inasmuch as they have no separate and 
independent forms, but are each made up of a 
participle and a part of the verb elyeu. 

The student should form for himself, solely by 
the aid of memory, a general conspectus of the 
Greek verb, in imitation of the one just gi%’en, 
taking as his verb — 

wtare^ (I believe), wtereiieu, weTlerreyna, 
wewiirrev/iau. 

EmfOLOGlCAL VoCABULABr. 

/Viiof, / loose, unbind. Adoipos, loosing. 

Mats, a loosing. Avelpoptat, breaking the 

Awtf-/.Fp4, -rptxosr having law (yipios, -ow, b, law). 

the hair loose (Bpl^, Avrifptos, loosing, redeem- 
* hair}. ing, healing. 

Aimiftaxos, putting anend Air pay, loosing-moneg, a 
to the fight (jiAxuif ransom. 

ht battle). Avrpim, I buy off, ramson. 


A&rpmott, -«wr, h* ^ Kam-hbtt, T dissolve, 
ransoM. break. 

Avrpwths, -ov, 6, a ran- I remove, de> 

somer, a redeemer. stroy ; hence our word 

Awo-kbee, I buy off. jmralgtis. 

Aia-kbm, I sejtarate. 

Each of these various compounds of — namely, 
&voAi^, Topakvw, etc. — has its own set of derivatives. 
The student, then, in making himself thoroughly 
acquainted with Aiiw, has taken steps towards the 
acquirement of an mimenac number of Greek 
words. 

THE PRESENT, IMPERFECT, FUTURE, AND FIRST 
AORI8T TENSES, ACTIVE VOICE. 

A few remarks on some of the forms of Uie verb 
of which a full paradigm has been given may be of 
service to the student of these lessons. 

In the conjugation -•», tlie person-endings in the 
course of time underwent changes, as may be learnt 
from the older conjugation, namely, that in -gt, as 
well as from the dialects, or forms of the language 
in use among the Dorians, the .^olians, etc. — 
forms more ancient than the Attic, which is con- 
sidered the standard for ordinary prose. In the 
first person singular indicative and subjunctive of 
the active voice has been dropped, and -n in 
the third person singular; thus the forms originally 
were ki'o/ui or kvet/at instead of Aiiw, and A*/«ri instead 
of Awfi. So (y being the first person suffix in historic 
tenses) the first singular indicative of the first aorist 
was originally tkvo-y, instead of, as now, tkvoa. (For 
final V lifter a consonant becoming & vide supra 
lesson IV.) In the second person of the imperative 
active, -Bi was dropped, so that we have AD# instead 
of Ai/f6i. 

The second person singular active has the ter- 
mination -oBa in the following forms; — oloBa (in 
Latin, nosti), than hmrwest, from the perfect ol8a, 
used with a present signification, as I hnOw ; 
pbeirBa and HZpoBa, the pluperfect to o78a, used 
with an imperfect meaning, as, thou knewest ; 
iipnoBa, thou midst, imperfect from ^fxl, I i 
hoBa, thou wast, imperfect from etpi, I am.; 
thou wentest, imperfect from elfit, I go. 

indicative was -/uti instead of resembling the 
Latin termination •mus. Thus the Doriaiis said 
rbirrofies, we strike, instead of rimopsy ; so in the 
Latin, percutiwvs ; so also ypdp^o-pst, ne >vrite (in 
Latin scrib-i-mns). 

The original form of the third person plural of 
the principal tenses, active voice, ended in -m ; 
the T passed into o, and the s was dropped, and 
•0 fiovKsvayri became first fiovksboroit then 
fioukebovot, they advise. 
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The AEollo •€ w(0» hjetead of -mt, -«m, 
Hutr, of the optative first aorist active, is more 
fwmn] the first form given in the paradigm. 

In the second person singolar indicative present 
and future, middle or passive, the Attics, in additicm 
to the form in -p, have another form in -#♦, as 
and X^tt, and \9\6<rp and XiX^ci, \vfHiarp 
and /ivHffUt rpiB^crp and This form in 

-•I is exclusively uscJd in the three following verbs, 
namely 

fio^KQfuu, I will ; $o 6 Ktt, thou nilleot (subj . fioiXji). 
€ltofuu, I thithk ; oUi, thou tUnkest (subj. oTp). 
^o|lali I thalliee; Cfn, thou »halt ice (subj. Cfjj), 

When in the future of the active and middle 
-om, -961101, in roots of two or more syllables, a 
short vowel &, *» precedes the a, the <r in many 
verbs is dropped, and a new form is produced, 
ending in -5, -oC/iai (mark the circumflex); thus, 
ixdm (commonly tXatJvw), I drire, 4\iaw, 4\w ; and 
so on in the other persons— ^ x^t, 4\^, 4Kwfitv, Marf, 
4 K& 9 i. This abbreviated form bears the designation 
of the Attic futwre, because employed by Attic 
writers. Some other examples of it arc — 

TfX/i», 1 end. rtXi-o-ot, Attic rtku, -tis, 

-OVflty, -tTrt, -OVOl ; TfX^-flr- 
o/aai, r9\ovfxeu, -p, -ctTcn, 
etc. 

carry. oofilotoj Attic KoutS>, -tcTs, -ift, 
•ioDfiffv, 'ifirc, -lovot ; ko^i- 
oD/acu, -ici, -itiToi, -lovfAtSa, 
etc. 

BifidCu, I ttejf, ttride. flifidow, / 3 i 0 da,, fitJSu, 
etc. 

These contracted futures are found only in the 
indicative, the infinitive, and the participle ; thus, 
TtXd, rcXcif', r«XdK. The verbs which take this 
form are— (1) 4\(lm (4\a6^), rrX4», and kox4v ( J 
call) ; (2) All verbs in ; (3) A few in ; (4) 
Of the verbs in -/ii, all that end in -dvvvfn, together 
with hfi^Uryvfu, I put on (clothes), ifitpiU. 

The student should now have no difficulty in 
generally forming parts of the verb required in the 
exercises that ensue. It may, however, be as well 
to enter a little into detail with the tenses. 


KBY TO EXERCISBa 

Bx« M.—1. Looting. 2. To be about to loot©. 3 He is 
loosing. 4 I hsve loosed. 6 . I had looted 6. I thall loose, 
T. Ye two would loose. 8. Thou wouldest looee. 9. Let him 
loose. 10. Loose ye. 11. I wss looting. 12. He shall loose. 
18. We sre loosing. 14. They two were loosing. 15. I might 
loose. 18. 1 loosed. 17. He hst loosed. 18. He loosed. 19. 
i might loose. 20. Loose thou. 21. Let those two loose (aor.). 
22. Hsvliig loosed. 28. 1 may have loosed. 24. Thou hast 
loosed. 26. They had loosed. 28. They loosed. 27. They have 
loosed. 28. Ts might loose. Thou msyest loose. 80. Thou 


hast appeared. SI. Thou didst leave. 31 Thou msyest have 
left. 88. Thou roi^test leave. 84. Let him leave. 85. Harlwp 
left 88. To have appeared. 37. Thou liadat appeared. 38. He 
might have appeared. 89. He luiglit loose, 40. They might 
loose. 

(N.B — It must be remmnbered that the meanings given here 
to the subjunctives and optatives only apply to their use in 
subordinate sentences.) 

Ex. eT.—l. 2. ‘EXtWnjv. 8. Xeiirot. 4. Aei'iroiTc. 

5. Avowrt. 6. At^wvt. 7. Avoicv. 8. Avvairt. 0. Av«. 10. 
Avdvrwv. 11. A^Avaa. 12. Avflrrr*. 13. At^wru 14. Av(r«it. 
15. Avtiv. 10. Avirttv. 17. Av<n»r. 18. Av<rav 19. Aih|. 
'EXtXvttiTTjy, 21. Avointr, 22. Aistov. 23. nc^iiKaWi. 24. 
Ut^Tjyaroy. 25. II4^ify€. 


ENGLISH LITERATUEE.— VI. 

[Cemtinued from. VoL VI., p. 830.] 

THE ELIZABETHAN PERIOD-POETRY. 

What we said will have enabled the student to 
understand some of the influences which had been 
long at work, and which conduced to bring about 
the Elizabethan literature ; but it must not, of 
course, be supposed that anything we have said or 
shall say is an exhaustive account of the subject. 
Our object in speaking on such matters is not so 
much to impart positive instruction, as to suggest 
a line of thought and inquiry which seems to us of 
great importance to the useful study of literature. 
To assign causes for the greater phenomena of 
history — if, indeed, such a thing be possible at all 
— is quite beyond our scope. But the connection 
between literature and history is a thing which can 
generally be traced without much risk of error, and 
with great profit. To say why one age is through 
all Europe an age of life, energy, and power, and 
another age an age of lethargy and monotonous 
feebleness, we do not attempt. But to fail in 
observing that the literature of each of these 
periods partakes of the charapter of the period 
would be a serious omission. The sixteenth cen- 
tury was a century of unequalled energy and power 
in Europe. In the wide extent of its intellectual 
movements, the strength of men’s convictions, the 
abundance of great men, the variety of fields in 
which mental energy made itself felt— in thought 
and in action, in religion, in politics, in science, in 
the most serious and permanent undertakings, and 
in more boyish adventure— this century probably 
stands quite unrivalled in the history of Europe, 
and certainly so in that of England. We need 
scarcely remind our readers that this was the era 
of the Reformation, of the Spanish wars and the 
defeat of the Armada, of the colonisation of 
America, no less than the age of Shakespeare and 
of Bacon. 

The great achievements of the age were, how- 
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ever, among the latest fruits of the intellectual life 
t>f the nation. During the actual struggles of the 
Reformation literary power had been perverted and 
literature stunted by the all-pervading spirit of 
theological controversy. The Elizabethan litera- 
ture does not really begin till the latter half of the 
reign of Elizabeth, and extends to the close of that 
of James I. When the Queen began her reign, 
Spenser was a mere child, and neither Shakespeare 
nor Bacon was bom. 

But when the literary harvest did begin, it came 
with a richness never known in any age or country. 
The mere number of writers in this period, and the 
extent of their writings, would by itself distinguish 
it from all others. The poets who wrote during 
it are counted by hundreds. And the student 
who bears in mind the barrenness of the pre- 
ceding age will appreciate the importance of 
this fact. But almost more extraordinary than the 
extent of the Elizabethan literature is its variety. 
The philosophy of Bacon, the poetry of Spenser, 
and the drama of Shakespeare are types of literary 
power as dissimilar to one another as can well be 
imagined. Nor ought we to fail to observe the 
universality with which the literary impulse was 
diffused throughout the people. This literature 
w'as not only national in the sense of expressing 
the most ardent patriotism in the most powerful 
forms, but in the sense, too, that all chisses of the 
nation contributed to it. Sidney and Raleigh, the 
courtly cavaliers ; Bacon, the diligent lawyer, son 
of a shrewd and successful statesman; Shake- 
speare, the tradesman’s son from a small country 
town, represent extremely different classes of tlie 
social whole. In short, the student who gives most 
attention to the Elizabethan literature will most 
fully feel how it is marked by the same qualities 
that characterise the whole life of England in that 
day — unequalled extent and unequalled variety of 
energy and power. 

There is one poem produced at quite the com- 
mencement of the reign of Elizabeth which must 
not be passed by, for while its intrinsic merit is 
considerable, its interest, as marking a transition - 
period in literature, is still greater. Thomas Sack- 
ville. Lord Buckhurst, and afterwards Earl of Dorset 
(b. 1636)', was both an eminent statesman and an 
eminent writer in more than one department of 
literature. We shall have occasion to speak of him 
hereafter as a dramatist. At present we have to 
do with him as the designer and in part the writer 
of a poem or series of poems of extraordinary popu- 
larity in their day, entitled, “ The Mirror for Magis- 
trates.’* Sackville’s idea seems to have been to bi^g 
together for didactic purposes in a poetical form the 
stories of the lives of the most illustrious men in the 


history of England whose career was unfortunate. 
He himself wrote only the “induction, ** or intro* 
duction to the work, and the story of the Duke of 
Buckingham, first tlie associate and afterwards the 
victim of Richard III. Tlie remainder of the work 
is by various hands, and, for the most part, of 
inferior merit. Richard Baldwin, George Ferrers, 
Thomas Churchyard, Thomas Phaer, a Welsh physi- 
cian and poet, and a less-known writer, John 
Higgins, were contributors to it. Sackville's own 
share of the work shows much vigour of imagina- 
tion, a singular power of description, with great 
skill in versification ; but his music is all in one 
key, his thoughts are entirely of the gloomy and 
the painful. We give a few specimens from his 
“Induction,” upon the same principle which we 
adopt throughout these lessons— that is, to enable 
the student, by a chain of extracts, to follow the 
changes in our language and in the style of English 
versification. The poet, reflecting upon the tragic 
fate of great men, meets with the impersonation of 
Sorrow: — 

“ Musing on this worldly wonltli In thought, 

Which comes nnd goes, more faster than wo soe 
The flickering flaino that with tlie Are is wrought, 

My busy mind ]>rcscntod unto ino 
Snell full of iMjors os in the realm had bee, 

That oft I wlslit some would thuir woen deacr^'vo, 

, To warn the rest whom fortune left alive. 

“ And stmit forth stalking with redoubled pace, 

For that I sane the night drew on so fast. 

In blacke all clad there fell liefore my face 
A piteous wlglit, whom woe had all forewaat; 

Foith on her eyes the crystal tears outbrast. 

And sighing sore, her liands she wrong and folds, 

Toro all tier lialr, tliat ruth was to beholde. 

“Her body small, forwlthred, and forspent, 

As is the stalk that sommer’s drought opprest. 

Her wealked face with woofull teares bee iprent, 

Her colour pale, and, as it seemed her best, 

In woe and plaint reposed her rest ; 

And as the stone that drops of water wears, 

8o dented were her chekes with fall of teares. 

“ Her eyes, swollen with flowing streams aflote, 

Were with her lookes throwne up full piteously 
Her forceless liauds together oft she smote, 

With dolefiill shrikes, tliat echoe<l in tlie skye ; 

That, in iny doome, was never man did see 
A wight but halfe so woe-begone as she." 

Sorrow becomes his guide, and leads him to the 
infernal regions, where be meets with Remorse, 
Dread, Revenge, Misery, Care, and other characters, 
each of whom is described with much power, and 
in lines which often remind «s of some of Spenser’s 
allegorical descriptions. . The following striking 
verses are from the description of old age 

“ But who had Seen him, sobbing, how ha stooda. 

Unto himself, and how he would bemona ' 

Bis youth forapaat, as though it wrought him good 
To talk of youth, all were his youth foregone, 
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He wooM have mtued, and mervaylde nmcli wbereon 
Thli wretohad age should life desire so fayne, 

And kaowes fbll well lyfe doth but length his payne. 

•* Orookebsekt he was, toothshaken, and blere eyde. 

Went on three feet, and soiuetyme crept on four, 

With old lame bones, that rattled by hl» sjde. 

His scalp all plld, and he with eld forlore ; 

Bis wlthred fist still knocking at Death’s dore, 
Fumbling and driveling a* he draws his breath 
For brief, the slwi>c and meiwenger of Death." 

, At last the Duke of Buckingham appears upon 
the scene, and tells the story of his woes. The 
whole framework of the poem underwent much 
alteration, though it certainly received no improve- 
ment from its later authors. The stories of later 
introduction are by no means confined to English 
characters, nor are the characters always brought 
upon the scene with anything like Sackville’s skill 
and power. 

Contemporary with Sackville was George Gas- 
coigne (6. circa 1530), a poet of a class very 
characteristic of the times. He was a soldier, a 
courtier, and a poet— brilliant in all these capa- 
cities. The poem by which he is known to posterity 
is a wigorous satire, in blank verse, upon the 
manners and vices of his day, quaintly entitled 
“ The Steel Glass.” 

But as we have already said, the supreme great- 
ness of the Elizabethan literature belongs not to 
the beginning, but to the later period of the reign 
of the great Queen ; and this latter portion of her 
reign may, with respect to poetry, be again divided 
into two portions— the period of poetry other than 
dramatic, during which Spenser held the throne of 
literature ; and the period of the drama, during 
which Shakespeare reigned supreme. Of course, 
we do not say there were not great plays written 
before Shakespeare, and beautiful poems written 
during the period of his greatness. But it is clearly 
true that, even putting aside the greatest names, 
Spenser and Shakespeare, poetry was earlier in its 
development than the drama. We are, therefore, 
following the natural order when we treat of 
Eliiabethan poetry before the Elizabethan drama. 

Among the Elizabethan poets Spenser holds by 
far the first place, and there can be little doubt 
that the popularity of his works, the finish which 
he gave to the English language, and the beauty 
and musio of his versification, contributed much to 
promote the cultivation of poetry, and to form the 
style of contemporary poets. But it will be more 
convenient to treat of Spenser and his works in a 
separate lesson, and to devote what remains of the 
present to a very brief account of some of the other 
poets of his day. 

8ir Philip Sidney, bom at Penshurst in Kent, 
whom we shall have to notice hereafter as filling an 


important place in the history of proee writing li^ 
English, and as the generous and discriminating 
patron of literature, is entitled to a place among 
the poets of his time, by virtue ctf his collection of 
sonnets, “Astrophel and Stella,” which are smooth 
and graceful, but not distinguished by much force 
or originality. 

Samuel Daniel (h. 1562) was a poet of great repu* 
tation among his contemporaries, though his poems^ 
with all their ease of versification and purity of 
style, are not very attractive reading in the present 
day. He wrote many shorter pieces, but his two 
largest and most important works are a narrative 
poem, “ The History of the Civil Wars,” on the con- 
te.Ht between the Houses of York and Lancaster ; 
and a dialogue in verse, entitled “ Musophilus,'* 
which is a sort of defence of literature. 

William Warner was by profession an attorney. 
He was the author of a long poem which he called 
“ Albion’s England.” This work, like “ The Mirror 
for Magistrates,” “ The History of the Civil Wars,” 
and many other of the most popular poems of 
this period, was historical in subject and narrative 
in form. It purports to be a poetical history of 
England from the very earliest times to the 
writer’s own day. From its singular terseness and 
vigour of style, its variety of incident, and the 
unusual descriptive power which it displays, and 
perhaps to some extent also from a vein of 
coarseness quite in harmony with the prevalent 
taste of the day, Warner’s work attained a remark • 
able popularity. 

To somewhat the same class as these belong most 
of the works of another poet of the same period, 
Michael Drayton. But Drayton was a poet of 
greater force, and of far greater variety of power. 
His chief works are “ The Barons’ Wars,” an his- 
torical poem on the civil wars of the days of 
Edward II. ; “ England’s Heroical Epistles,” also 
historical in subject ; and his “ Polyolbion.” The 
latter singular work is a sort of itinerary in verse 
of the whole of England and Wales, ‘in which he 
goes through every part of the country in turn, and 
gives his readers all the stories and legends which 
history or popular imagination has attached to each 
spot. This work is written in a singular and not 
very attractive metre, one which tends to weary 
the ear with the monotony of its cadences. It is in 
long Alexandrine lines of twelve syllables, rhyming 
in couplets. We give a very few lines, merely as 
a specimen of the metre : — 

** And near to these our tliicks, the wild and fHghtful herds, 

Kot hearing other noise but that of chattering birds. 

Feed fkirly on the lawns ; both sorts of seasoned deer, 

Here walk the stately red, the speckled Hallow there ; 

The bucks snd liisty stags amongst the rascals strewed,, 

As sometimes gallant spirits amongst the multitude*’* 
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PisNHHLftirr 

The Church Oat« to the ChurcbyftitL 

The Houee, firoin the Avcnoe. 
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To most modern readers the lighter poems of 
Drayton will be fonnd more attractive than the 
** Polyolbion.** In his “ Nymphidis,” or the “ Court 
of Fairy,*" his graceful fancies remind the re^er 
of Ben Jonson’s lighter poems. 

George Chapman {b, 1657 or 1659) was known as 
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a dramatist, but his fame with posterity rests upon 
his great translation of Homer. This translation 
is written in what we now call ballad metre, that is 
to say, in alternate lines of eight and six syllables. 
But in Chapman’s day the two lines were written as 
one long line of fourteen syllables. In its rugged 
vigour this is probably still the best English trans- 
lation of Homer. 

Sir John Davies is a type of a class of whom we 
meet with many in the Elizabethan period — men who 
combined an active participation in public aflhiirs, 
or professional business, with a keen devotion to 
literature. Davies was an eminent lawyer, filled 
for a long time the office of Attorney-General in 
Ireland, and was well known as a prudent states- 
man. In addition to a few shorter poemsf he wrote 
a long argumentative poem on the immortality of 
the soul, under the title of Nosce te ipsum.” For 
its clearness and dignity of style, as well as for the 
skill of its arguments, this work has been much 
admired. Sir John Davies was also the author of 
another work on a singularly dissimilar subject, 
“ Orchestra,** a poem in honour of dancing. 

Phineas and Giles Fletcher were brothers. They 
were jointly the authors of a curious and in some 


respects powerful poem, ** The Purple Island.** tte 
Fletchers belong quite to the ciose o# tife 
Elizabethan period, and in the very title of this 
poem, as well as in its substance, we find plain 
evidence that the force and sinqilicity of the 
Elizabethan poetry were beginifiiig to give place to 
the subtlety and quaintness which belonged to the 
next generation. The Purple Island is the human 
body, and the poem is a full description of the 
physical and mental attributes of man. 

Joshua Sylvester is a poet whose works are little 
read now, though they once enjoyed a very general 
popularity. His principal literary productions were 
translations of the works of the French poet 
Du Bartas. 

Among the minor poets of the age ought to be 
mentioned Drummond of Hawthornden, near 
Edinburgh. He is, perhaps, best known from his 
intimacy with Ben Jonson ; but his sonnets would, 
had he lived in an age less crowded with poetical 
genius, have secured him a very distinguished 
reputation. 

Dr. Donne, Dean of St. Paul’s, and Joseph Hall, 
Bishop of Norwich, were the founders of English 
satire. Bishop Hall was a satirist of considerable 
power. Donne’s satires are familiar to most readers 
In Pope’s modernised version of them. 

We have been able to do no more than give a 
very slight sketch of a few of the most pro- 
minent of the Elizabethan poets, other than the 
dramatists. To attempt more than this would be 
to turn our lessons into mere catalogues of names. 
We shall have occasion to show hereafter that 
many of those who are best known to us as 
dramatists were also, like Shakespeare himself, 
poets in other departments as well. 


COMMERCIAL CORRESPOND- 
ENCE.— 1. 

FRENCH, GERMAN, AND ENGLISH. 

As a pendant to our lessons in French and 
German, we now bring under the notice of our 
readers a series of model business letters in English, 
French, and German, illustrating the various trans- 
actions of commercial life. 

Under each heading the student will first find a 
model letter couched in lang^uage appropriate to 
the subject under consideration in English. Imme- 
diately after is given, in every case, a close but 
idiomatic translation of the English model into 
French and German. 

It is unnecessary to do more than point out that 
anyone who has carefully studied the lessons in 
French and German which have appeared in the 
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Kbw Pofitlab Bduca^tob may Boon become 
Vq adept in French and German oommercial oorre* 
epond^oe by means of these model letters of 
business. We would recommend the learner first 
to copy the English form without looking at the 
translations below; then endeavour to translate 
the English form thus copied out into French 
and German; and, lastly, to compare his work 
with the translations given. He should also practise 
himself in translating each French and German 
model into English, afterwards correcting his 
translations by the English forms. 

1.— OlBOtTLAB ON THE HeTIBEMENT OF A 
Pabtneb in a Fibm. 

Afniterdam, Aitgtist 10, 1801. 
Messrs. Legrand U Co., London. 

Gentlemen, — We take the liberty of informing 
you that our Mr. Jean van Steen will, in conformity 
with a long-expressed desire, retire from this date 
from our firm. 

Though we regret being deprived of his active 
co-operation and long experience, the fact of his 
retirement will not interfere with the conduct of our 
business. 

We are. Gentlemen, your obedient servants, 

J. & B. VAN Steen. 

Amsterdam, le IG aoM, 1891. 
Messieurs Legrand & C‘®, k Londres. 

Messieurs,— Nous prenons la liberty de vous 
faire part que notre sieur Jean van Steen, d6- 
sirant quitter les affaires, se retire k dater de ce 
jour de notre maison. 

Sa retraite, quoique nous laissant le vif regret 
d’etre priv^s de sa cooperation active et de son 
experience, ne changera rien dans la marche de nos 
affaires. 

Nous avons Thonneur, Messieurs, cle vous saluer, 
J. & B. VAN Steen. 

9lmflertam, 16 Slugufl, 1891. 
^errrn 8fgranb k (So , Sonton. 

SBDir crlautcn un6 3t”en mitjutteden toll unfer ^err 3ecin 
van Steen, etnem tange aul^eiVrot^enen ^iinft^e fol^eitt, mit 
tern ^utigen Sage oul unferer dtrma ftpetUt. <Bo fepr 
toir bebauem, feme raflCofe X^CIttgfett unt (ange (^rfa^rung 
m ter Solge entSe^ren )U muffen, fo n>irt fein ^u<mtt femerlet 
^ntemng in ttnferer Scfc^Aftlfa^rung l^eroorrufen. 

^m^at^tunglooU. 

3. k 18. van Steen. 

2.— ClEOULAB ANNOUNCING THE ESTABLISHMENT 
or A New House of Business. 

I/mdon, August 15, 1891. 
Mestrs. Petit & Co., Marseilles. 

Gent le men , — We have the honour to inform 


you that we have this day established a house 
of business under the firm of 

Masters k Johnstone. 

We are in hopes that ample capital, our joint 
experience and acquaintance ^tb business matters, 
will enable us to give satisfaction to all who may 
honour ns with their confidence. 

Begging you to take note of our respective 
signatures, we refer you to the undermentioned 
firms, 

And have the honour to be, Gentlemen, 

Your very obedient servants, 

Fbed. Masters. 
Andrew Johnstone. 

Fred. Masters will sign ; Masters k Johnstone. 

Andrew Johnstone will sign : Masters k John- 
Beferences permitted to [stone. 

Messrs. H. Bake, London. 

Changamier, Lyons. 

Lilienskin, 8t. Petersburg. 

Mackay, Glasgow. 

Zondres, le 15 aoiit, 1891. 
Messieurs Petit k C‘®, k Marseille. 

Messieurs, — Nous avons Thonneur, de vous 
pr6venir que nous venons d*6tablir une maison de 
commerce sous la raison sociale 

Masters et Johnstone. 

Nous nous flattens que des capitanx sufBsants, 
Texp^ricnce et la connaissance des affaires, nous 
mettront k memo de satisfaire tous oeux qul 
voudront bien nous honorer de leur conflance. 

En vous priant de prendre note de nos signatures 
respectives, nous nous r4f6rong aux maisons cl- 
deasous, et a>on8 Thonneur d’etre, avec une parfaito 
consideration, vos tres-humbles serviteurs, 

Fred. Masters. 
Andrew Johnstone. 

Fred. Masters signera : Masters k Johnstons. 

Andrew Johnstone signera: Masters k John- 
References : [STONB. 

Messieurs H. Bake, Londres. 

Changamier, Lyon. 

Lilienskln, St. Petersbourg. 

Mackay, Glasgow. 

€onton, 15 RugufI, 1891. 
^mtn 91ctit k Go., anarfrilU. 

fiBhr bcc^cn uni ®te tavon ju tnuu^rit^tigen, taf tvit 
^te ein (Skf^Aft unter ter 9tnna 

SHlaflerf tint do^nfione 

Sfitr glauben onncl^meii |tt tflrfes, taf finrek^enld 
GoHtai, Grfa^ning, unt ^Befaimif^nift mit tea filcf^Aftes 
iml in ten €tant fe|en iverten, Rile (efHetidot* ^ tnd 
mit i^m ^ertrauen tee^ren megett. 

ffiir erfu^ea 9i’u von uaferca Unterfi^riflten JteaaMiil ja 



12 


tHB K®W POPULAB EDUCATOB. 


iitit ifiton wit mil attf kU nntcn iwrjcic^iutcn 
iitmeii end^e^lrn wit itnl, 

^iK^4<^tunglvenil, 

®rtt>. aWafier#. 
Sliitrrw 3o^n|ione. 
®m. SRafterl Wirt jfic^nen: IDiafterl & Sol^nfienf. 
aintrrw So^iiftonc wirt jei(^nfn : a^Ufi«tr&3»^nftonf 
iNrfmnjcn ; 

^mtn <$. Oafe, Sonton. 

(S^an^arnicr, 

£ilicnfftn. Ipcterll’urg. 

SDtatfap, O^lafgow. 


8.— CiBCULAB NOTIFYING THAT A BUSINESS HAS 

Changed Hands. 

Bremen^ A'tig'iut 17, 1891. 
Mewrs. Roger k Co., Brne<^el>. 

Gentlemen, — The natural infirmities incident to 
old age have constrained me to retire from business, 
which in future will be conducted by my two sons 
in their name. 

While making known to you this change, I beg 
you will continue your correspondence with them, 
and take note of their respective signatures. 

I have the honour to remain, Gentlemen, 

Your very obedient servant, 
FaANz Meyer. 

Mr. Louis Meyer will sign : Meyer Bros. 

Karl Meyer will sign : Meyer Bros. 

Bremen, le 17 CLout, 1891. 
Messieurs Roger k C*®, k Bruxelles. 

Messieurs, — Los inflrmit6s inseparables de la 
vieillesse m’engagent k renonoer aux affaires du 
commerce, que je remet s dfes ce jour entre les 
mains de mes deux fils pour qu’ils les dirigent en 
leur nom. 

En vous annon^ant oe changeinent, je vous prie de 
vouloir bien continuer avec eux votre correspond- 
ance, et prendre note do leurs signatures. 

Je Buis, Messieurs, avec la plus parfaite estime, 
Votre tr^s-ob6issant serviteur, 

Franz Meyer 

M. Louis Meyer signera : Meyer FaiiREs. 

M. Karl Meyer signora : Meyer Fr^ires. 

©rcmtn, 17 ?lu 9 uft. 1891. 
^rrtn flUoger Ac (5o., iBriiffcl. 

IDie mit Un sune^mcntcn Sa^rcn trfc^eisenrt 9l(ifT«<^w4(5e 
rcrantaft midji, rou tew jurucf^ujictcn, nac^ttin 

Hefe(6«n vwn ^eatiaen ab in rie mnner btittn 
gclcat baht. 

3tW(fR kb rif# ju 3bm ^efl. itenntm# biisai. bttte IW ^te. 
3bw vc« j an nut rtn O^nannten ju fitbten 

*#fc bfcta UnttrfcbGftrn verjunKrfen. 

'^p(ba(btun9#rcf( eracben, 


2cttii SRcber Wirt jdihiicfi : ^rbrftbfr 8)leV<€- 
^err Atari iPlcbtr wirt adebnen : iSiebrtiber 


4.--CIRCULAR ON THE CESSATION OF EXISTEKOfi 

OF A Firm and Winding-up of Affairs. 

Bordeaux, Angngt 18, 1891. 
Messrs. Thomas k Co., London. 

Gentlemen,— It is with deep regret that I have 
to inform you of the sad and premature death of 
my husband, Mons. Martin Auber, only existing 
partner of the firm of Auber k Co., of this town. 

As both my sons are still too young to continue 
the firm founded by their father, I have but to 
fulfil the sa^l duty of thanking my late husband’s 
correspondents for their confidence, and to inform 
them that the firm Auber Ac Co. has ceased to exists 
and that I intend to superintend the liquidation 
myself. 

Begging you to take note of my signature, 

I have the honour to be, Gentlemen, 

Your obedient servant, 

Marie Auber Widow. 

Mme. Auber will sign ; Auber Ac Co., in liquida- 

[tion. 

Bordeaux, le 18 aoUt, 1891. 
Messieurs Thomas Ac C^«, k Londi*es. 

Messieurs, — C’est avec la plus vive douleur, que 
j’ai k vous annoncer la perte douloureuse et pr4- 
matur^e de mon 6poux, le sieur Martin Auber, seul 
chef de la maison Auber et C*®, de oette ville. 

Comme mes deux fils sont encore trop jennes 
pour diriger la maison fond6e par leur p^re, il ne 
me reste que le triste devoir de faire mes remercie- 
ments aux correspondants de feu mon marl pour la 
confiance qu’ils lui ont accord^e, et de les pr^venir 
que la maison Auber et n’existe plus, et que je 
clirigerai la liquidation moi-meme. 

En vous prinnt dc prendre note de ma signature, 
et avec Tassurnnee de ma parfaite consideration, 

J’ai I’honneur d’etre, Messieurs, 

Votre humble servante, 

Marie Auber Veuve. 

Mme. Auber signera : Auber Ac C* »*, en liquidation. 

©erbeaur. 18 augufi, 1891. 
^rrren 3^imai Ac (So., fonton. 

Skit tiefer Trauw mftUe ifb lit fcbmrrjncbe $f(icbt. «te wn 
b«n fnlbjnttgen ablcbcn metnei SkanneA, ^erm SRortin 
9luber, in Xenntni$ ju feben. IDcrfdbf war aOeiniget flbtt. 
Icbrntrr Subabrr Ur Sirma Sluber Ac (So. bier. 

Z>a m«ne btiben ^bj^nt no<b ju jung finb, am bit vm 
ibrew ©atet gegrflnbett 8irma wtittrjnf&brctt, 6Wbt nrtt 
nwbti iibrig. art ben <Skf«b*fl*fwttnbt* meinef vctflorbeiitn 
SkanntI fSt ibt ©erttanen ju banfen, unb fie wn btt 
^InfU'iung btt airma 9litbcT k (Sc. ^ bcniubvkbHgcfii Me 
ba§ i(b bit «ii|iHbatiiw brtfbnliib an Sbetwaabw beolil^. 
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^ 34 etfa^ Kk, MU mcinet Untrrfc^rtfl itenntmP gu nt^men. 

^o^o^tundlooU, 

9 Bw€. SRatU Slu&er. 

9Tcut 92(iH( Rubct mirt Sin bet & <So., in 

[Siquitotion. 

6.~Lettbb or Inquiby to Solvency op a 
Fibm. 

Havre^ Avgust 19, 1891. 

Messrs. Laiitte, Paris. 

Gentlemen, — We beg to confirm our letter of the 
26th of July, and request you to be good enough to 
let US know your opinion of the solvency of Messrs. 
Henry Smith Bros., who have referred us to you for 
the said infonnation. 

We shall be obliged if you would also indicate to 
us the amount of credit we may safely give them. 
You may rely upon our discretion. 

Merivale Brothers. 

Le Havre, le 19 aout, 1891. 
Messieurs Lafitte, k Paris. 

Messieurs, — Nous vous conftrmons notre lettre du 
26 juiilet dernier, et vous prions de vouloir bien 
nous donner des renseignenients sur la solvability 
de MM. Henry Smith fr^res, qui nous ont indiqu^ 
votre maison comme pouvant nous les foumir. 

Vous nous obligeriez aussi en nous indiquant 
rytendue du credit que vous jugeriez convenable 
de leur accorder. 

Vous pouvez compter sur notre discrytion. 

Merivale Fb£:bes. 

19 Slugufl, 1891. 

Merten Safitte & (5o., ?6art«. 

99tr bffldtigrn unfrr (^rgcbenrl vom 26 3ult, unt rrmebm 
®ie Hn< gutigfl 3bte 3lnficbt iiber tie ter 8mna 

(Skbruter ^enrp $^mitb mitjutbeilen, icelebe fl<b betreffi 3n» 
foriiiatton«'(Jrtbetlung auf Sie bejogen 

Iffiir toerten ju !t>an! wrrfiicbtct fein, twnn ®ie uni 

gUubjettig tie tel Gretitl nennen tuoUten, tuelcben wir 

tkfer 9imia o^ne Sitflco etnrAumen fonnen. 

ffiir terficbern ®ic unferet Dilcreticn unt jcitbnen 
<i&ixbn<btunglncU, 

^ebruter SWetinale. 


6.— Reply to Letter op Inquiry as to 
Solvency of a Firm. 

Paris, Avgtmt 20, 1891. 
Messrs. Merivale Brothers, Havre. 

Gentlemen, — We beg to acknowledge the receipt 
of your letters of the 26th of July and 19th inst. 

Although we say that the firm H. Smith Bros, is 
sound, it is but fair to tell you, in confidence, that 
their reputation is not entirely above all suspicion 
that this suspicion attaches itself chiefly to a want 
of delioacy and scruple in their business, of which' 


la 

a number of people have from time to time raised 
complaints, so as to diminish the credit wUoh the 
firm used to enjoy. 

We cannot, however, limit the extent of credit 
you may be disposed to give tliem, except in so far 
as the foregoing may determine you. 

Please to send us particulars as to what is being 
done in quinine in your city, and whether, as with 
us, it seems to go down. We are offered some of 
superior quality at i francs 60 centimes. Be good 
enough to send us all the particulars you can 
obtain of this drug, partly as to the monopoly, as 
to the news from Peru, especially about the war, 
and as to the most favourable time for purchase. 

We are. Gentlemen, 

Your very obedient servants, 

Henry Lafitte ic Co. 

Paris, le 20 outfit, 1891. 
Messieurs Merivale Frdres, au Havre. 

Messieurs, — Nous accusons rfiception de vos 
lettres du 26 juiilet et du 19 courant. 

Tout en vous disant que la maison H. Smith fr^res 
est solide, nous devons aussi vous informer con- 
fidentiellement qu’elle ne jouit pas entiferement 
d’une ryputation libre de toute censure ; que cette 
censure porte sur un manque do dyiicatesse et de 
scrupule dans leurs affaires, dont bon nombre 
d'individus se plaignent, de mani^re ^ diminuer 
le credit dont jouissait autrefois cette maison. 

Nous ne pourrions done vous fixer sur ryUndue 
du crydit 4 leur accorder sinon jmr ce que nous 
venons de dire. 

Veuillez bien nous informer comment va le 
commerce de la quinine sur votre place et nous^ 
dire si, comme ici, cet article scmble devoir 
flychir. On nous en offre, de l>elle et bonne 
quality, 4 4fr. 50c. Ayez la bonty de recueillir 
sur cet article tous les rensoignements que vous 
serez 4 mfime de vous procurer, tant sur le 
monopole, que sur les nouvelles qui arrivent du 
Pyrou, fiu sujet de la guerre, et sur le moment le 
plus favorable pour faire des achats. 

Agryez, Messieurs, Tassumnoe de notre parfaite 
consideration, Henby Lafitte Ic C«. 

$aril, 20 9lugufl, 1891. ' 
^erren Qkbrfibnr SReriMk, ^ovre. 

2Bir btfentten unf )um 9mbfang 3brct QktffvHn Mtn 26 
3ttli unb 19 curr. 

Obgitub wit tie 8irma Ckbrfttft timitb all follM 
ffnnm, fo fablcn »tr uni teOf verbflitblft, 3^nfn im tBertratten 
intt)utbdlcit, bdi ifrt fRuf nub* 4b<r aflen ^citaibt irbabcit 
ifl ; baf birfrr ffierbiKb^ bA^btfAtblkb dnem SRongel an figrt* 
gtffibl unb an (^i^mbaftigrrit in ibret 6kf(bdfilf^viiiig 
mifpringt, iDM4b<r fUb fine filZengc twn JTunben von ficit |« 
3fit tefibMcrt bfl^i k ^kft 
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§tt etftttun oeftttrfl ©it fwiiifii 

nU^ kt# (Srrtitl an^ebcn, ttel^tn Cite 

bet fitwa flma^reit bftrften, aul^enwnmeii infewelt bal 
fSbcflc^tnbc ^ beflimmen mbi^te. 

©hr erftupen eie, «n# gefflfli^fl su fasjen, tiKii in Ouinin 
Wi 3^Ben vcrge^, nnb ob bet Vrtifel nHe cf bti uni bet gatt. 
r^nterjugc^ f^eint. ®lfln cffetirt uni feine OuaUtftt ju 
ft 4.90. Cenbeti tiie unf gatigfl aUe 3nfcmaimen Mt^e 
eifflbet tirfen fIttifeC rrbaltcn fbtincn, fiber bal 

Snonmi, all ou(b fiber lie 9la<bti<bten ton fiJeru, foecica fiber 
len Atieg. unb fiber ten gfinfiigfien Britbunft |ttm Cinfaufen. 
^ce^Mbtungltofi. 

J9cnrv Safltte k (5o, 


T.—Lbtteb op Inquiby as to State op 

MABKETB UN deb ADVEBBE ClBCUMSTANCEB. 

Anuterdam^ May 2, 1891. 
Messm. J. T. van Praat k Co., London. 

Gentlemen, — The latest news from America has 
overcast the commercial horizon and created a 
panic in our city. We tremble for the con- 
sequences which such a state of things may 
produce. The best houses are shaking, and we 
are momentarily expecting a general suspension. 
We do not know how your markets are, and in 
any case it would not become us to give you any 
advice; we merely throw out a hint, that the 
consequences of these untoward circumstances 
must be felt with you, as in all the great in- 
dustrial centres. 

Be good enough to give us some information as 
to what you are doing, what you fear or hope, for 
we are somewhat uneasy as to the result we ore 
likely to obtain from our stock, which is of con- 
siderable importance. In any case we shall not 
send more, but wait your orders. 

In the hope of our hearing from you. 

Wo remain. Gentlemen, 

Your obedient servants, 

Ten Dobkn k J. Haab. 

Amiterdamy le 2 wa/, 1891. 
Messieurs J. T. van Praat k fi Londres. 

Les derniers courriers d*Am4rique ont obscurci 
l*horisoD commercial et jetfi I'dpouvante sur notre 
place. Nous tremblons pour les consequences que 
pent amener une situation semblable. Les maisons 
les plus solides vacillent sur leur base, et Ton s’attend 
d'nn moment fi Tautre fi une suspension g4n4rale. 
Nous ne savons dans quel 4tat se trouve votre march4 
et dans tons les cas oe ne serait pas fi nous fi vous 
donner des oonseils, mais nous pensons que le contre- 
coup de toutes oes mauvaises afiEaires doit s'y fairs 
sentir comma dans tous les grands centres Indus- 
triels. 

Veuillas done dtra asses bons pour nous dtmner 


quelques renseignements sur ce que vous faites,^ 
quelles sont vos craintes et vos esp4ranoes, oar nous 
sommes pen tranquilles sur les r4sultats que nous 
devons retirer de nos marchandises, qui sont d’une 
certalne importance. En tout cas, nous suspendrons 
nos envois et attendrons vos commandos. 

Dans Tattente de vous lire. 

Nous vous pr^sentons, 

Messieurs, 

Nos salutations cordiales, 

Ten D(«bn k J. Haas. 

Slmflcrbam, 2 9Hai, 1891. 
^tmn 3- X. MS $raat k (So., fionbon. 

J)if Ufitctt 91atbri«bten sul Hmerifa ^aben ten ^ortjent id 
^anldl gctrflbt unb in unferct €>tabt fine ®ani( ^ctborgcrufin. 
©ir |ittcm ver Icn grigen, n)e((bc ein folcbct Snflanb na(^ 
|icbcn mag. beficn ^fiufcr manfen, unb toir emarten iclcn 
^liugrnblid cine attgcmcine (Sinflcflung. ©ic migen nubt u>te 
d fi<b mit 3btcn ©Arften vetbAit, unb d tofirbe uni auf a(le 
gA((e ni(bt }uflcbcn. 3 bum 9lutb )u ettbetien ; wir molten nut 
anbeuten, lab lie golgen liefer ungflnfltgen fiierbAltnific 
fomobl bii 3bnen all in alien greben inbufhriellcu (Sentren 
ffi^lbat maf^en mfigen. 

©ir merben 3bncn ffir gcfAllige 3nformation fiber 3bt 
IBorge^en, gflrcbteu obet 4^ogrn verbunben fein, benn mir 
gnb einigermaben fflr bal fRefuItat beforgt, iM(<^d wit 
Mrauimtlub uiit unfercni ISmatb bon jiemluber (Br^be 
crpclen merben. ©ir merten fctnenfaUl ©eiterd aulfenbcn, 
fonbem 3bre fluftrdgc abwarten. 

3||r(n glae^ric^tcn entgegenfebenb jeUbnen toir, 
^ix^acbtunglood, 

lien !X)oren k 3. ^aaf. 


8.— Lstteb op Inquiby as to Solvency op a 
P iBM. 

Lyontj Auyatt 21, 1891. 
Messrs. A. J. Peters, London. 

Gentlemen,— Upon the recommendation of Messrs. 
Lambert Bros., of this city, we take the liberty to 
ask you to be good enough to inform us as to the 
respectability and solvency of Messrs. A. Wolff k 
Ck>., London, Commission Agents and Exporters, 
who have a house in Paris, Porte St. Martin. 

As all their orders are to be sent to the London 
bouse, you would oblige us greatly by giving us 
some information as to the commercial position 
and repute of the said firm. 

Thanking you beforehand for your trouble, 

We are, Gentlemen, 

Your very obedient servants, 

Fb. Righok Bbothbbs. 

Lyon, le 21 ao4t, 1891. 
MessieiirB A. J. Peters, fi Londres. 

Bur la recommandation de Messieurs Lambert 
Frires, de notre ville, nous prenons la libertfi de' 
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iw>ii8 adresser i votre obligeance poar avoir des 
reaselgxiements Bar la maiion A. Wolff k do 
lx)ndres, faisant la Commigsion ct I'Exportation, 
et ayant nn oomptoir k Paris, Forte Saint»Martin. 

Comme toas lears achats doivcnt etro exp^di^s 
k lenr maison do Londres, vous nous obligeriez, 
Hessienrs, en nous adressant quclques renseigne- 
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ARCHITECTURE.—IV. 

[Continued from Vol. FI,, p. 377.J 
THE BOMAN STYLE. 

The early architectural history of Italy is involved 
in much the same obscurity as that of Greece. It 
was peopled by various tribes, such as the Etrus* 
cons, the Samnites, the Sabines, and others ; the 
most important of whom, and whose works exercised 
the greatest influence in Roman architecture, being 
the Etruscans. Rome herself, founded about the 
middle of the eighth century b.c., in the earlier part 
of her history was an Etruscan town governed by 
Etruscan kings and regulated under Etruscan 
institutions. 

Such of the buildings of Etruria as liave been 
preserved possess much of the same character as 
those of the Pelasgi and of other early settlers in 
Greece. We find the same Cyclopean masonry in the 
walls of her towns, and like the Greek settlers they 
were tomb-builders ; they, in their character, how- 
ever, show a closer affinity to Asiatic sources than 
we can trace in Greece. In one constructional 
feature, however, they widely differed. We have 
already drawn attention to the enormous lintels of 


IS 

stone which covered the Greek gateways and the 
entrances to their tombs. In Etruria, instead of the 
lintel they sometimes employed the arch ; instead 
of a series of lintels laid side by side to cover over 
space, or the superposition of horisontal courses of 
stone, one overhanging the other till they met at the 




Fig. 10.— A, Pia^man Doric, b, Romas ConiKTHtAS. , 

summit, as in the Tomb of Atreus at Mycenie, we 
find the vault ; and the arch and the vault are the 
new constructive features (new in this part of the 
world, for we have already spoken of examples in 
Egypt and Assyria) which were destined to effect a 
revolution in the method of covering over buildings 
adopted by the Egyptians and the Greeks in their 
temples. Two methods of covering over space were 
adopted by the architects of the earlier styles. 
They are known as the trabeated, from irahet, a 
beam ; and the arcuated, from artna, a bow. 

In trabeated architecture spaces are covered over 
by beams of wood or stone supported by walls, or 
on beams carried by columns or piers. 

In arcuated architecture the same result is 
arrived at by throwing arches or vaults over the 
space to be covered. 

The latter is by far the most scientific, but it 
involves much thicker walls to resist the thrust, 
and for that reason it is supposed that, although 
known to the Greeks, it was not employed by them. 
**An arch never sleeps” is a saying attributed to 
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the Hindoos, by which is meant that in the very 
essence of its construction the tendency is to sink 
in the centre and thrust out the haunches. During 


the process of construction, also, it requires some 
temporary support, for until it is complete the arch 
lias no strength. In the present day, when we 
have plenty of timber to make these temporary 
supports, there is not much difficulty except in 
arches or vaults of large span, and in such cases the 
design of the framing or centre employed involves 
aomctimes more calculation and thought than the 
building of tlic arch itself. 

The Romans therefore, when in course of time they 
had become the conquerors of the then known world, 
found themselves in the presence of two distinct 
principles of construction, vi*., that which bad al- 
ready been perfected in the trabeated style of Greece, 
and that which in a more elementary condition had 
been practised in her own cajiital by the Etruscans. 
The earliest example of the vault is that which forms 
one of the sewers of Rome, viz., the Cloaca Maxima, 
built at the beginning of the sixth century b.c , 
which is vaulted over with three concentric rings of 
stone. Of Etruscan arch construction there still 
exist also two gateways at Perugia and an arch at 
Voltewa* Cyclopean walls are found at Palestrina, 


Cortona, Fiesole, and elsewhere. The only evident 
of her domestic architecture is that which is shown 
in her tombs, for here as in Egypt the last restii^- 


! place of the deceased was carved in the solid rock 
I in imitation of the dwelling-house. The examples 
5 at Cervetri, Corneto, and other places show us that 
r for their houses they adopted timber i^oofs, the 
i beams being framed together and rising to the 
centre, where probably an opening was formed for 
light. Other tombs, such as the Regulini Galeassi 
tomb at Cervetri, show a similar system of construc- 
tion to that employed in the Tomb of Ahrens, in 
r horizontal courses of stone overhanging till they 
, nearly meet at the summit, and are then covered 
b over by small slabs of stone. 

Of the Etruscan temple we have only the d^scrip- 
, tions of Vitruvius to go by. There were apparently 
I three cellas or sanctuaries side by side, with a poriico 

of columns in front, carrying timber architraves and 
? superstructures. They had also circular temples, 
, which we may look upon as the prototype of one of 

, the most magnificent of all Roman buildings, viz., 

i the Pantheon (Fig. 12). 

1 The amphitheatre was also a type of building of 

b which they were the first builders, but as one only 

, exists now, viz., that at, Sutri, which is out t|ie 



Fig 11 — TfMPiF or Pallah Kkstokation. 
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rook, like many of the Greek examples, we can 
dtfince nothing of itaarohiteotnral qnalifioations. 

In their utilitarian work, anoh as roads, bridges, 
and aqnedaots, they ooonpied the highest position, 
and the Romans, eminently a praotioal people, 
certainly derived their first experiences in this 
respect from their Btmaoan predecessors. 

Adopting the same course as that which we 
followed in onr lesson on Greek arohiteotare, we 
have first to desoiibe their “ orders." In these they 
followed on the same lines as the Greeks, but 
changed the Greek forms in accordance with their 
requirements and taste. They employed them also 
more in a decorative sense than in a constructive 


of a building which, constructively, was complete 
without them. 

Both the Doric and the Ionic order would appear 
to have been known to the Ktruscans, the former by 
description only; the latter so far as its volutes 
are concerned is found in tombs, but never as an 
isolated feature (Fig. 10). It may be for thU 
reason that in their subsequent examples (for 
it is not found in the earliest example of the 
Roman Doric order known, that of the theatre 
of Marcellus) the Romans added a base to the 
Done column, suggesting that its early type had 
been a wooden column. In the plaoe of the subtle 
hand-drawn mouldings of the capital, base, nnd 
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one ; that is to say, they used three quarter de- 
tached columns side by side or piled them one 
on the other to decorate the surface or exterior 

MS. 


entablature they introduced portions of circles 
which could be mechanically set out. The triglypb, 
originally a constructive feature placed at the angle 
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of all Greek Doric temples, they placed aliMiyt in the 
axis of the oolamns, leaving, therefore, a portion of a 
metope at tlie angle, which wee set a constmctive 
arrangement. 

The Roman Doric onSer (Fig. 10, A) is divided, 
as the Greek, into column and entablature, the 
former sabdivided into base, shaft, and capital, 
and the entablature into architrave, frieze, and 
cetnioe. The shaft was not fluted as in the Greek 
Doric ; in the frieze we find the same decorative 
divisions of triglyph and metope. The cornice, in- 
stead of sloping down, projects horizontally, as also 
the nmtules, which represented originally the roof 
rafters. 

The Roman Ionic order followed very much 
on the same lines as the Greek. The capital 
was flattened, and made uniform on all sides ; 
that is to say, the volute at each angle was brought 
out in a curve, this being done more especially 
in domestic work. Neither of these orders, how- 
e\er, would app>ear to have been much employed 
in Roman monumental work ; the Corinthian 
order (Fig. 10, b), appealed much more to their 
sympathies, and taking its principal features 
from the Greek examples, they produced an order 
which for richness, proportion, and appropriate 
fitness for the monuments in which it was em- 
ployed, reached a high standard of excellence. 
There are two other so-oallod orders, which wo have 
not yet mentioned, though described by Vitruvius, 
and which completed the series of the well-known 
five Roman orders ; the Tuscan, however, is only a 
simpliflod version of the Doric, and the Composite 
is, as its name implies, a combination only, viz., of 
the Ionic volute with the foliage of the lower part of 
the Corinthian capital. Before proceeding to our 
description of the Roman buildings, there still 
remains another combination to be pointed out, 
which in a sense constitutes a new order ; that is to 
say, an arrangement of forms regulated by definite 
laws of proportion, and which was applied to Roman 
buildings very much in the same way as the orders. 
The construction referred to is that of the arcade 
between columns ; it is, in fact, a mixture of the 
trabeated and arcuated styles, using the term style 
only in a constructive sense. The two columns of 
the order in this case are placed so wide apart 
that it would be impossible for them to support 
an entablature. To meet this exigency, the open 
space is filled in with an arch, the columns being 
semi-detached only from the wall ; being no longer 
independent features, but forming part of the 
wall oonstruotion. Again, when the orders were 
superimposed— i.s., placed one above the other— it 
became neoessaiy on the upper storeys to have a 
balustrade, and this would seem to have led to the 


introduotibn of a new feature, In a pedestal b^ow 
the column which might range with the balustrade. 
This combination was employed so frequently in 
their amphitheatres and palaces that by tradition 
and usage it became an order. The mouldings 
round the arch constitute a new classic feature 
known as the archivolt, and the piers which carry 
the arches are called imposts, the mouldings which 
crown them being impost mouldings. In later 
periods of Roman art, as at Spalato, the attached 
column was omitted, and the impost (diminished in 
width) was developed into a column with a capital 
to carry the arch. 

We may now proceed to the principal buildings 
which constitute the Roman style. Of Roman work 
there still exists in all parts of Europe and West 
Asia a vast number of buildings of every descrip- 
tion, so that we are not only able to form a just 
conception of the splendour, the vast resources, and 
the varied requirements of the Roman people, but to 
trace the enormous influence which their remains 
have exercised on succeeding styles. As all the 
wealth of science and art of the universe was poured 
into the lap of Rome, so that she may be said to 
have become the capital of the civilised world ; so, 
through her colonies and dependencies, she became 
the dispenser of that wealth, and through the 
greater portion of Europe, in North Africa, and in 
West Asia, the monuments which she erected in 
all parts of her dominions have become the models 
on which succeeding stylos have based their first 
conceptions. 

TEMPLES. 

The temples of the Roman Empire cannot be 
considered to set forth the architectural develop- 
ment of the style os we found to be the case in 
Grecian architecture. The examples existing in 
Rome are few, and of these so little remains that it is 
difficult to determine with accuracy their original 
plan (Fig. 11). 

No trace remains of the great temple of Jupiter 
on the Capitol, originally an Etruscan structure, and 
subsequently rebuilt fmd largely added to. Of the 
temple of Jupiter Stator, now recognised as that of 
Castor and Pollux, there remain three columns only, 
carrying an entablature, the total height of which 
is 60 feet 6 inches. The proportions of the column, 
the rich foliage of the capital, and the enrichment 
of the frieze and mouldings, though wanting that 
refinement and excellence of carving which is 
characteristic of Greek work, are all of a very high 
standard, and probably due to the employment of 
Greek artists in .their design and execution. The 
temple, with eight columns in front, was placed on 
a position or base 22 feet high, with a flight of 
steps in front facing the Forum. From this and 
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^her examples we gather that the Romans adopted 
the portiooof the Oreek temple, giving it, however, 
a greater depth ; that they occasionally carried the 
peristyle on the two flanks, leaving the exterior of the 
cella wall plain : in other words, the Roman temple 
was no longer intended to be seen on idl sides, and 
can only be 
looked upon as 
adding a rich and 
imposing facade 
to the Forum en- 
closure. The oella 
was increased 
considerably in 
width, and there 
being no other 
chambers, the 
whole structure 
was nearly square 
in plan. The tem- 
ple of Antoninus 
and Faustinryilso 
in the Forum, 
liad a magnificent 
portico of eight 
columns in front, 
but no peristyle, 
its technical de- 
scription being 
octastyle pseudo- 
peripteraL The 
best preserved 
temple in Rome 
is that of Fortuna 
Virilis, with a 
deep portico of 
five columns in 
front, of the Ionic 
order, and this is 
also pseudodipt- 
eral. Curiously enough, the most perfect examples of 
the Roman Corinthian temple are those found in her 
colonies. In the Maison Carrie at Nismes, in the south 
of France, we flnda typical specimen, with six columns 
in front, the portico being three columns in depth, 
it being understood in this and in other cases that 
the Roman portico is an open vestibule with no other 
columns than those which form its enclosure. The 
temple is psendoperipteral, that is to say, there is 
no peristyle ; the flank walls and the rear are, how- 
ever, subdivided and decorated with semi-detached 
otfiumns, which therefore serve the purposes of 
buttresses to strengthen those walls. The tem- 
pte of Diana, in the same city, is interesting 
as foreshadowing the plan of a later t 3 rpe of 
building; the columns (excepting the portico) are 


placed inside the oella, and two aisles are 
added, both of these arrangements being contrived 
to resist the thrust of the circular stone vault with 
which it is covered. The temples of Venus and 
Roma in the Forum of Rome were also vaulted with 
semi-circular barrel vaults, and these two temples, 

which were 

plaoed back to 
back, are sup- 
posed to have 
been surrounded 
with an immense 
peristyle. The 

most perfect ex- 
amj^le of this 
class is the tem- 
ple of Jupiter at 
Baalbek in Syria, 
the greater por- 
tion of which still 
exists, excepting 
the semicircular 
stone barrel 
vault, which has 
fallen in. The 
temple measured 
117 feet by 227 
feet, rather 
larger, therefore, 
than the . Par- 
thenon at Athens. 
But the dimen- 
sions of this tem- 
ple were for ex- 
ceeded by those 
of the great 
temple in the 
same Acropolis, 
of which .six 
columns only re- 
main erect. This measured about ICO feet by 290 
feet. Other temples exist in the ruined cities of 
Syria, Asia Minor, and the north of Africa; but 
only the great temple of Jupiter Olympias at 
Athens— completed at least by Hadrian, 113 A.D. — 
calls for remark. This temple, of the Corinthian 
order, was built in white PenteliC marble. It was of 
the type known as octastyle dipteral— that is to say, 
it had eight columns in front and back and a double 
peristyle of columns on the flanks. Owing to a mis- 
conception of Vitruvius* meaning, it was oonsidorod 
to have had ten columns in front, but the r^M^iohes 
of Mr. Penrose in 1884 proved that they could only 
have been eight, and that it occupies the centre of 
a large enclosure, the substructure of which stIU 
remains. The temple measured 350 feet in length 
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bf 140 feet wide, there bein^ 106 columns in its 
|K)rtioo and peristyle, all about 58 feet in height. 

We have already pointed out that some of the 
earlier forms of Etruscan temples were circular. 
There are two Roman examples, the temples of 
Vesta in Rome and at Tivoli, both being enclosed in 
circular peristyles. The most remarkable circular 
temple in existence, however, is that known as the 
l^theon (Fig. 12), so unusual a form for a temple 
that it has been thought by some to be the original 
raldarium of the baths of Agrippa, which are 
situated in the rear : no openings are found 
between the two, however, nor have the special 
means required for heating such a hall ever been 
, found ; moreover, the immense circular opening in 
Its roof, 80 feet in diameter, seems to disprove it. 
The portico which lends to it is known to be of the 
time of Agrippa, but whether it is coeval with the 
cirenlar hall, or added to it afterwards, it is difficult 
to determine. The latter would seem the more 
probable, except for the fact that no mention is 
made of the building by Vitruvius, and it scarcely 
seems possible that so magnificent a structure 
should have existed in his time — magnificent not 
only in its conception but in the extraordinary 
scientific knowledge displayed in its construction — 
without its beauties being dwelt upon by that 
author. The dome with which it is covered is 
1 18 feet in diameter and 147 feet in height, and the 
walls are 20 feet thick. The roof is vaulted with 
twenty -four brick ribs tied together by fiat arches, 
and forming a series of coffers, which were origin- 
ally covered with bronze plates, taken away and 
melted down by one of the Popes to form the great 
baldnchino in St. Peter’s. The portico with eight 
columns in front of the Corinthian arch is one of 
the finest examples in Home, both in its general 
proportions and the severity of its decoration. 

THBATBE8 AND AMPHITHEATRES. 

The next class of buildings we propose to describe 
ore those which would appear also to have been 
derived from the Etruscans, though never carried 
out to the same extent by that people— viz,, the 
theatres and amphitheatres. Of the former, that 
of Maroellus in Rome only exists, there being, how- 
ever, a fine example at Orange in the south of 
France. The theatre of Marcellas is too much 
destroyed for its interior arrangement to be 
made out. Its exterior, at least the circular 
portion of it, in two storeys, and decorated with 
the Doric and lonio orders superimposed with 
arcades between, is the purest example of Roman 
architecture. Of amphitheatres there are many 
•aamples, not only in Italy— at Rome, Verona, 
Oapaa, snd Pompeii— but in the south of France, 


at Arles and Nismes, at Pola in Istria, and els^ 
where. The finest is that known as the Colosseum 
or the Flavian amphitheatre in Rome. Its plan 
is that of an ellipse 620 feet in ks greater diameter, 
by 513 feet, the total area being 250,000 square feet, 
of which the arena covers 40,000 square feet. 
The seats are arranged in rising tiers, the top- 
most being protected by a portico round the whole 
interior. The entrances to the building exist all 
round, leading to passages and staircases rising to 
these various levels. The total height of the build- 
ing is 167 feet, and is dirided into four storeys, the 
three lower decorated with the Doric, Ionic, and 
Corinthian orders, superimposed with arched open- 
ings between each; the upper storey (behind 
the peristyle or interior portico), decorated only 
With pilasters and, at the top, the stone brackets 
and holdfasts intended to hold the masts of the 
velarium whiohT during the performances was ex- 
tended across the vast open space. Various esti- 
mates have been made of the number of spectators 
it could accommodate, about 50,000 to 60,000 being 
the most probable. Excavations were made 
beneath the arena ^ome fifteen years ago, which 
displayed a network of passages and chambers, in 
which the wild animals were located, and also 
certain contrivances which suggested that the whole 
arena could be flooded with water, affording the 
unusual display of a sea-fight. The amphitheatre 
at Nismes, which has been partially restored, is 
built with seats of marble, and, as in that at 
Verona, is still used for displays of various kinds. 

THBBM.K OR BATHS. 

The great typical class of building which cuihains 
to the fullest extent all the finest qualities of 
Homan architecture are the great thermep or baths 
which the emperors vied with one another in 
erecting, to meet the favour of that vast class of 
opulent and idle people who lived upon the wealth 
and the treasures of the conquered nations. They 
contained not only baths in the ordinary acceptance 
of the term (of that description known as Turkish 
baths), but— these were placed in halls of such size 
and magnificence that they became the lounge of the 
Roman people— some of the finest Greek sculptures 
have been found in them, which show that they 
served as museums in a sense ; they were decorated 
with paintings on the internal walls, and with mosaic 
pictures on the exterior, and contained courts with 
porticoes of columns of the rarest marbles, with 
wbioii also their walls were lined. These baths 
inoludad porticoes and open courts for athletic 
exercises Gt every kind, and halls and lecture roomsy 
where the poets and literati of the day could 
recite their vmes land their literary oompositlcns. 
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'[hej oomprised, in fact, tb« club (except that there 
was no restaarant), the museum, picture gallery, 
gymnasium, lecture hall, promenade-^in fact, all 
those attractions which are oecasionally found in 
some of our bathing establishments such as at 
Harrogate or Bath, where, partially for the sake of 
health, partially to pass the time, English people 
assemble at certain periods of the year. 

Of the baths of Agrippa, Nero, Vespasian, 
Homitian, Trajan, and Constaiii.:nc very little re- 
mains, but many of their plana are known, having 
been measured and drawn by Palladio in the 16th 
century. The great hall or tepidarium of the bath of 
Diocletian still exists in the church of Santa Maria 
degli Angeli, and the general plan of the great 
Thermae of Caraoalla has been carefully measured, 
and restored in drawings, which are so far reliable 
that they give us some fair idea of the splendour 
and magnificence of these great establishments. 

The general enclosure of the baths of Caracalla 
measured about 1,160 feet square, and was raised 
on a platform to which one ascended by flights of 
steps ; round the enclosure were porticoes, gymnasia, 
and lecture halls ; and at the back, what we should 
call a stand, from which the spectators could 
watch the races and gymnastic exercises in an 
arena. In the middle of the enclosure was the 
principal building, measuring 730 feet by 380 feet, 
containing the vestibules, dressing-rooms, halls for 
various kinds of games, and the three great halls of 
the baths —the calda/rium, or hot bath, the tepid- 
nrium, or warm room, and the frigida/rium, or cold 
bath. The latter was open to the sky but sur- 
rounded with porticoes. The tepidarium was the 
central hall where the chief assemblages took place. 
It was 179 feet long, 82 feet wide, and about 
120 feet in height It was vaulted in brick or con- 
crete, the vault being decorated with coffers or 
sunk panels and mosaics. The hall, being much 
loftier than the halls adjoining, was lighted by 
windows on the two sides and the ends. The cald- 
sirium was a circular hall, around which was a dome 
similar in many respects to the Pantheon, being 
about 120 feet in diameter, which was probably 
lighted by small side windows, fitted with glass to 
retain the heat in the hall. Other courts and halls 
completed the central building, which covered a 
space about equal to our Houses of Parliament. 
The walls, floors, and vaults were covered with 
paintings, mosaics, richly coloured marbles of every 
kind, which must have formed one of the most 
magnificent interiors ever conceived. The magni- 
ffcenoe of the vault and wall decoration of the 
baths of Titus, which were excavated daring 
Raphaers time, are said to have inspired bis decora- 
tion of the loggia of the Vatican. 


BASILIGASL 

Historically speaking, the basilicas are of greater 
importance than any other Roman buildings : owing, 
however, to their having been roofed in timber, liable 
to destruction by fire, whilst their columns were 
easily removed and made use of in the erectioa of 
Christian basilicas, there are only two of which Use 
plans have been found, vis., the basilica Julia in 
the Forum, and the Trajan basilica in the forum 
of that name. A basilica, or court of justice, con- 
sisted of a central hall surrounded by yUles or 
porticoes, sometimes with galleries, sometimes 
without. This portion served as the exchange or 
meeting-place of the merchants ; at the back, and 
separated from it by the aisles or porticoes, was a 
semicircular apse which constituted the hall of 
justice. The central hall was lit by clerestory 
windows above the aisles, or galleries, if any, and in 
Rome was roofed over with a timber roof. (The 
basilica at Pompeii was open in the centre.) The 
aisles were lit by side windows. 

It was probably owing to the easy destructioa 
of these timber roofs that at a later period the 
basilica of Maxentius, finished by Constantine, the 
remains of which still overlook the Forum, was 
built in brick and concrete ; the form adopted being 
that description of hall which we find in the tepid- 
arium of the Roman baths. The basilica was a 
feature found also in the large palaces or mansions of 
the nobles, where it served the purpose of a small 
court of justice or a hall from which the senator 
addressed his followers. 

ARCHES AND BB1DQE8. 

Triumphal arches built to welcome a conqueror 
on his return home with spoils are found not only iu 
Rome but throughout her colonies. AtRoroe weha\e 
the arches of Titus (Fig. 13),S6ptimiusSevems,and 
Constantine ; of Trajan at Beneventam,at Ancona, at 
Treves in Germany, at Orange and Rheims in France, 
as well as other examples in North Africa and Syria. 

Of bridges and aqueducts there are three in 
Spain— Segovia, Alcantara, and Tarragona; and 
one celebrated example, the Pont-du-Gard, near 
Nismes in France ; and the finest and most ancient 
roads found throughout Europe and elsewhere are 
those which were laid by the Romans. 

Not only in the vicinity of Rome but outside 
Pompeii and other Roman cities are still fonnd 
remains of tombs which show that their respect for 
the dead was far greater than that at the present 
day, for not only did they lavish on them all that 
the artistic genius of the nation oonld coooelne, 
but by placing them immediately outside their 
cities in the main roads they were constantly kept 
in view by the passers by. 
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DOMESTIC ABOBITEOTUBE. 

8o great has been the deetraction in Rome of the 
many palaces and public monuments, even within 
the first three centuries of our cm, and of course 
mnoh more so since, that it is very difficult even to 
tiraoe the plans of some of the more important 
which were known to have existed ; though it is 
impossible to make excavations anywhere in the 
Bacred City without coming upon strata after strata 
of houses erected at various periods. To study her 
domestic architecture, therefore, we have to go to 
Pompeii, a second* or even third-mte city, perhaps, 
but which by a provision of nature has been pre- 
seired in great part down to our own day. It is true 
that all the roofs and vaults are gone, and of the 
walls only from 10 to 12 feet remain, but with these 
and the descriptions of various authors it is 
possible to reconstruct in our Imagination the 
pporal appearance of the city before it was over- 
wMmed by tiio last fatal eruption of Vesuvius in 
the year a.d. 79, which buried the city in a shower 
of ashes, pumice, and stone, in a layer 12 to 14 feet 
deep. Of the temples and other public buildings it 
is not worth speaking, as they are of far less im- 
portance than those in Rome and elsewhere, but of 
the private houses and villas of the upper and lower ^ 
classes there exists an inexhaustible supply, from 
which the following general arrangements can be 
summarised. 

The more important houses were divided into two 
parts, the public and the private portion. Of the 
former an entrance vestibule led to the atrium, a 
large hall open in the centre to the sky, the covered 
portion having a roof sometimes supported by 
columns surrounding the impluvium (a marble 
basin under the compluvium or open space in the 
roof). Round the atrium and lighted from it were 
a series of chambers, sleeping-rooms for the male 
guests, recesses for conversation, and the tablhium or 
sitting-room. The private portion consisted of a 
peristyle round an open court in which there was a 
small garden, the triclinium or dining-room, the 
^imeatkeca or picture-room, the hiblwtheca or 
library, and suites of small chambers used as bed- 
rooms. Besides these there was generally a court 
surrounded by the offices, the kitchen, bakehouse, 
and store-rooms. All these rooms derived their 
light from the internal courts, the exterior of the 
block forming the house being invariably occupied 
by shops, In which sometimes the lord of the man- 
sion kept retainers who sold the produce of his 
farms and lands. 

From the walls which still remain erect we ascer- 
tain that they were all richly decorated in colour, 
painted in arabesque, and occasionally with land- 
scapes, figure subjects and wreaths of flowers ; the 


columns were of marble or painted in imitation, 
and the floors inlaid with mosaic or with small 
pieces of marble set in cement. The roofs, being all 
in wood, have perished, but their coverings in tiles 
with the various ornaments on the ridges of the 
roof are still found in the excavations. Suoh por- 
tions of Herculaneum, a town close by, as it has 
been found possible to excavate (the lava which 
overwhelmed it being of great hardness), shows 
even finer work than at Pompeii, and those remains 
which occasionally are found in Rome show a far 
higher quality of work than that found in either of 
these cities. 


ALGEBRA. — XIX. 

ICoutiMietl from Vol. VI., p, 844.] 


MISCELLANEOUS EXAMPLES FOR PRACTICE. 

292. We now offer to our readers ns a useful 
supplement to our lessons two exercises of miscel- 
laneous examples, covering the whole ground 
treated. 

Exercise 77. 


1. If a = 8, ?> = 7, c = C, d = 5, and e = 1, prove that (ol» 4- 
« - W) + (“- = 3a - 21. + 4c - 

2. Alrto prove tliat v' («* — Sfl) x * V (1>* ~ c* *“ 2e) =s (tP •+• 

(a - c)- «^o(ttb + d). 

8. Prove that = - flTfe \ 

4. Prove that 

C. Find the value of ± 

«* — a + b 

0, Find the value of — -f — — -r - - — -r 
<1* — a -r b a — b 


1 . Find the value of / 


(a — b).{a - f).(x + tt) 

} . I 

(tt — b) .{b - c) . (X V b) (o - c). (h — c) . (x -h c) 

8. Find the value of ; -r ?- - — c + ; i/ v + „ . / I -; — 
4a» (rt 4- x) 4a’ (tt - x) 2a* (<i* + x=*) 

0. Divide 1 4- 2x by 1 — X -X*. 

fih ft •¥■ h 

20. Simplify the following fraction : ' 


11. Find tJie value of ~ -If!. 

1 — 4x 

2x1,' wl-2-”"'' if+S- 

IS. DivUl« by 

14. Extract the square root of x* 4- 4- 2 (x — — 1. 

15. Extract the nquare root of x* — xy 4- 2x 4- jy* — y 4- 1. 

16. Extract the cube root of 4- 86^ 4- 54 ^ 4- 27^ 

17. Find the cnl»e root of 125o* — 800ii»6 + 24(kt5* > C46*. 

18. Simplify *v'82x 4- *^162x - ♦^5l2x. 

10. Biniplity — Cub 4- 06) + 

20. Simplify - V(«* - **) k v'<**4- V^**-**)- 
c 
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SL Tiod the ooDUmMd product of <a + d)£ ,(a - 

(oV t)i, tad (o — 

22 . Jloltiply 45 + 2y^ + by X - 2y^ + 8»^ 

* ■*■ y 

24. Simplify the following fhmtlon : -y/ ’[(^^)*|* • 

25. Add together the fractions 

V(4i^4- 1 )H-^(x>-1 ) . - -/(X* - 1) 

V(»* + 1) - - 1) V(a^ + 1) -h VCiS^l) 

28. Find tlie greatest common measure, aud then reduce to 

, . 4 4x< — 12ftx -♦- fV»* 

Its loareat terms — r-r — 

8x‘~ 2<a- 

27. Reduce to their lowest terms the ftactions 

o* + o*6 + <iM + M a* + o»6 + o6S4-5* 

o« + 8a»b + 4a«»» + 8o6* + &♦ o* - 8a»6 + 4o»6* - 8a6» +i;*‘ 

J ^ J . 1 


x(x~y)(»-*J 2(2 - x)(y ~sj ^ i(s -x> <» - y) 


28. Prove that 

a J 
xys* 

OO ♦l.af *!± ^±JL_ J. ^ + b+\ c* + c+ l 

(a-5).(o-c) (5-aj.(6-c) (c-o).(c-t> 

s 1. 


80. Which is greater, n> + 1| or + n*? and which is greater, 
— 1, or (x — 1)^. 


81. If 240m = (12p + </)n, show that £7 ^ ps + (jd, and take 
the case when m = 2, and n = 3 ; p « IS, and </ ** 4. 

82. Multiply 2a + 36 - 1 by Sa - 26 v' - i. 

M. She, ttet i?. 

tt-Ov-1 a* + 6* 

84. Prove tlmt ~ (a+dv'^ x (a-b^l). 


85. Find the sum and difference oi v'(-r* + 2x*y + xy*) and 
^(x» - 23t»y + xy*). 

86. Reduce a, a^, a^, and to equivalent quantities having 


tlie same index ; also x^, y^, and rV 

37. DlvM. by .na - al by 

+ 6») 4“ 6 o + V (a* — 6*) 

X* - 


88. Multiply ^(x + 2) + 1 by ^(x + 2) - 1. 

89. Divide 4x^ + I4x — Ox^ — 19x^ + 4x^ by x^ — 2x* +8x^— 4. 

40. Prove that x7 — x«-x* + x*-x* + x* + x- l=s(x*-l). 

(a^ - *1 _ * + 1) ^ (x* + 1) . (, + 1)1. (* . i)t. 

41. Find a fraction which, taken — lly* times, shall pro- 
duce lly* *3. 

42. What fhiction mnltiplie<1 by Jx* will produce x"“? 

48, Find the product of by and show the result in 

C* J* 

•ne line. 


44. Find by the binomial theorem the 8th power of 1 — x^*. 

45. Express in a yenerol /brm the 11th term in the mth power 
of the binomial x + y. 

46. Find the 4th root of o^6^ and the 6th root of - S2xy»r*, 

47. Find the nth root of - where n is an odd number. 

48. Find the cube root ofx<+9x*+6x«-09x>~42x*4-441x- 848 . 

49. Express— 2x* in the form of the 5th root^ and Sx^ in the 
form of the fth power. 


59, Prove that 


61. Find the value of + 160^^. 

62. Find the two middle terma of (o b)*? by the bi^Amm 
theorem. 

63. Find the ninth term of (2ab - niy*. 

54. Find the fourth term of (a - by^. 
bb. Given - V* = Vdx, to And x. 

66. Given 17x» - 21 * x* + 23, to flndx. 

67. Find the value of x in the following equation t ~x| <»7 m 


68. Given V2 Vx»-7 = ^2, to find x. 

60 Given 7x^ - 4 3= - 2, to find x. 

60. Given 2o* (a* + H)“^ =a x + + x*“ to Ond x, 

61, Given -T: V** + » : : Vx x, to find x. 

02. Given 2 v/x + {y - 18 = v'x - ty 9, aud O-s/x+fy- 
10 s l^x + tv + 72, to find x and y. 

08. Given 7-/x - 2^y « Vy + 15, and 4^x - ^y » V* + 7» 
to find X and y. 

64. Given lx — ty a 8, and )x + |y s; 14, to find x and y. 

05. Given (x + 4). (y - 2) s= xy, and (x -> 8) . (y -f- 5) •» xy, to 
find X and y. 

06. Given Vx- 2 + 5 « 23, and | ^x -2 -8 » ^y VS 

ss — 8|, to find X and y. 

07. Given 2x* -j- 3/ = d, and x • y : ; 9o : c, to find x and g* 

68. Given xy se 20, and + y* « 41, to find x and y. 

60. Given x -f y = 25*5, and xy s= 57 5, to find x and y, 

70. Given x — y = 2, and x* — y* =c 98, to find x and y. 

71. Given x + y s= 18, and *• + y* » 170, to find x and y. 

72. Given x + y = 84, and x» «♦- y» » 27064, to find x aud y. 

' 73 Given x - y = 7, and ^ ~ = 82JJ, to find x aud y. 

74. Given Ox* — 17xy + 12y’ = 28, and 2x > 8y s 4, to find x 
and y. (K B. Divide the first equation by the second.) 

75 Given x + y s= 7, aud — y* = 21, to find x and y. 

76. Given x 4- y - x = 17, 2x - 2y + x = 9, and Sx — 4y - s «* 
4, to find, X, y, and f. 

77. Given x-fy-t-t=rll7, x - y >xs63, and x - y + f m 
105, to find X, y, aud *. 

78. Olvt^n lOx - ty -h J* = 50, 4x + 2y - i* = 22i, and 8x - 
8y - Sx 0, to find x, y, and t. 

79. Given xy = 40, xx = 10, and yx = 16, to find x, y, and x. 

80. Given xV = 144, x«x* = 225, and y*x» * 400, to find x, y, 
and 2. 

81. Given 8x - 2j/ + ix •+■ w = 8, x + |y + x - !«? = 4, 2x — 4y 
+ V* + 2ic » 5, and tx -f- |y + lx - 8io sk 0, to find w, x, y, 
and X. 

82. Given x-fy-x — » + 2x-Sy — x + 5»-0ws*88, 

8x 7y + 8x - 4r + 5ic s= 02, tx -- ty + fx - Iv - * 4, and 

4x - 4y - 4x -f lOv - 8 mj ss 92, to find v, w, x, y, and x. 

83. Given x* + x + 2y* ss 24, and 21^ — y* s: i, to find x and y. 

84. Given x v'S -f x* « jS, to find x. 

85. Given 2x® - 4x»+8s:99, to find x 

80. Resolve 8 into two Ikctors, whereof the sum of the 6th 
powers may be 1056. 

87. Given x* 4- xy + y* s= 52, andx* — xy =s — 8, to find xand y. 

88. Given x(x 4- x)ss: 104, and 8(x - x)x » 45, to find x and x. 

89. Given x* 4- *• =s x* - x*, and x^ - x* ee xx, to find x and t. 

90. Given x* — 4- x*y - scy* = 495, and x* + xy ss 45, to 

find X and y. (N.D. Divide the former by the latter.) 

01. Given x 4- y «r 10, and x* 4- y* se 1552, to find x and y. 

02. Given x 4> y =s 7, and x* 4- y* = 8167, to find x and y. 

03. Given x -~yss4^ and x* — y* s 2320, to find x and y. 

94. Given x - y = 2, and ^ - ^ ss 124, to find x and y. 

F X 

96. Given x 4- y 3= 11, and ^ 4* ~ = TTOHi to find xand y. 
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96. Given * - 9 » 2, and - - ? « 1 to find * and y. 

9 * 

97. Given x 9 ■> fi, and xyss6, to find afl + iP without find- 
ing X and 9. 

06. Given * — 9 ss 11, and *9 * 20, to find »» - y* without 
finding X and 9. 

90. Given x* - 2*» + x = 182, to find x by quadratics. 

100. Given - 2x® + x* =s 3;>04OO, to find x by quadratics. 

ExBBCIBE 78. 

1. Given X* + ix* ss 281x, to find x by quadratics. 

2. Given x ; 9 ; :y : z,x + 9 + « = 42, and x"* + 9* -f r* * 1092, 
to find X, 9, and m . 

9. Wliat number is that, the double of which is as much 
above 40 as its half Is below it ? 

4. A had £80, and B £30. B gave away a certain sum, and A 
twice as much ; and then A had 8 times as much as B bad. 
Wiiat did A give away ? 

6. Tea at 6a. 8d. per lb. is mixed with tea at 48. 8d. i)er Ib., 
and 10 1b. of the mixture are sold fur 448. Od. How much was 
there of each ? 

6. Divide £163 between A and B, giving B 11 times A’s 
share. 

7. Divide 77 into two j)8rts, such that the sum of the 
quotients of the ouc by 4, and the other by 11, shall be 14. 

8. A fhther’i age is 49, and the son’s is 11 ; In how many 
years will the father's age be treble the son’s ? 

9. A farm of 2,850 acres is divided between three sons (A, B, 
and CX so timt A's share is to B’s as 0 : 11 ; and C has 300 
acres more than A and fi together. Find their shares. 

10. A garrison consists of 2,000 men, of which there are 0 
times as many foot soldiers and 3 times as many artillerymen 
us cavalry. Find the number of each. 

11. A bill of £7 198. lias been }udd with 51 coins ; some are 
crowns, tbe rest are florins. Find the number of each. 

12. There Is a number of 2 digits ; their sum is 10, and if 
these digits be transimsed, we obtain a number greater by 15 
than 4 times the original numlter. Find the original number. 

la The sum of two numbers is 23, and 3 times their 
differonce is 21. Find the numbers. 

14, Sold a watch for £24, and by so doing lost as much per 
cent as the watch cost. Find the cost of the watch. 

15. The area of a triangle is 0 square feet, and the base is 
known to be 8 times the height Find the l»ase and height. 

10. Compound the ratios of 6* : b* - x*, 6 + x b — x, and 
b3 - x» : b». 

17. Show that ^/ll + is greater than ^/lO + ^2, 

18. Whlcli is greater, ^'6 + V14 or ^/8 + 8 v'2 ? 

19. 8I10W tliat the ratio comimuiided ot n : x, x : y, and 9 b, 
is the same as tlie ratio oomimunded of x + a : x + L, and 
«(x + b);b(x + a). 

20. Find the number to which if 2 and 5 l>e successively 
added, the resulting numbers are in the pniportiou of 8 : 8. 

21. Find two numbers in the proportion of 8 : 4, and their 
•um : the sqm of their squares as 7 : 50. 

22. Find the 04th tenn of the series 4, 0|, 0, etc. 

23. Firtd the 7th term, and tlio sum of 7 terms of the series 4 
i. I stc. 

24. Find the sum of 6 + 4} + 4^, etc., to 21 terms 

25. How many terms of the series 19, 18, 17, etc., amount 
to 124? 

90, Two hundred stones are placed at U»e distance of a yard 
from each other, in a right line with a basket, which is one 
yawl ffom that next to it, A person starts from the basket, 
and brings them one by one into It. What space does he travel 
over? 

27. Insert 4 arithmetical means between 5 and 6. 

28. Given the firat term of an aritlinietical series s 2 ; and 
the sum of 17 terms s 102. Find the oommon difference. 


29. The firet term of an arfthmetioai eeriee ie S ; tbe 18th 
terra ie 56. Find the common difference. ^ 

80. Tbe euro of three numbers in arithmetical progreealon ia 
21, and tbe sum of their eqoaree 179. Find them. 

81. Find the 8th term, and the turn of 8 terma, of tbe geo- 
metrical serlee 81, ~ 27, 9, etc. 

32. Find the sum'of 8, *-> C, 4- 12 — , etc., to 6 terms. 

83. Find tbe limit of the sum of the series 1 + i 4 etc. 

84. Find a geometrical seriea whose let tenn is 2, and 7th 
tenn is 

85. Insert 8 geometrical means between 2 and IO5. 

8C. The perimeter of a piece of ground in the form of a 
right-angled triangle s 96 rods, and tlie radius of its inscribed 
circle = 44 yards. Find tbe sides of the triangle, the area of 
the inscribed circle, and the area of tbe ground. 

87. If a candle, in tbe form of a cone 12 inches high, bums 
12 hours, and the bottom inch bums 1 hour longer than the 
top one, what thne will the fourth inch from the top bum ; 
and also find the time the top inch will last ? 

88. At what height must a person be to see ^ of Gie earth’s 
surface, supposing it to be perfectly spherical, and its diameter 
7,960 miles ? 

89. Given = J, to find X. 

41. Given x* = v'®* — 1 + V** — 1, to find x by quadratics. 

42. Given 8x + 69 = 78, to find Integral values of x and 9. 

43. In how many ways may £80 be paid witli sovereigns and 
guineas ? 

44. Wliat number is that which, if divided by 6, 7, and 9, 
leaves the remainders 1, 1, and 0. 

46. Divide 150 into three parts, so that one of them being 
divided by 0, another by 7, and the other by 2, the quotients 
will together amount to 25. 

46. What number is that which when divided by 2, 3, 4, 5, 
etc., to 12, has for its remainder 1 less than its divisor? 

47. How must I mix three kinds of spirits at 28. 4d , 28. 0d., 
and 8s 4d. per gallon, to make 100 gallons at 3s. f 

48. Find the side of a square, inscribed in a given semicircle, 
whose diameter is (a). 

49. Find the side of an equilateral triangle, inscribed in a 
circle whose radius is (a), and that of another circuntScribed 
about the same circle. 

60. Find the sides of a rectangle, the perimeter of which is 
equal to that of a square whose side is (a), and its area equal 
to \ the area of the square. 

61. An ingot of gold was sold at a loss f »r £420. If It had 
been sold for £670, then the gain would have been exactly 4 
times as much as the loss is at present What did it cost? 

62. Find a number such that when it is added to 16, 27, and 46, 
there arise three numbers which are in geometrical progreaalon. 

63. A, B, and C wanted to buy a horse, but neither of them 
had money enough for the purpose ; A begged of B and 0 the 
half of their money, in order to enable him to buy It On the 
other hand, B asked A and C only for the | of their money, 
because he then would be able to buy it himself; on which C 
said to A and B, “ Lend me ^ of your money each, and then I 
can buy it.” How much money had each, and how much did 
the horse cost, supposing we know that they had no other 
money than sovereigns ? 

54. Five ftiends, A, B, C, D, and E, jointly apent a certain 
sum at an inn. This sum is to be paid by one of them, but <m 
counting sovereigns they had in their pockets (for none of 
them had smaller coin), no one had enough to pay it alone. 
If one pay it alone, the others mnit add a part of their money ; 
so that A must contribute {; B, ^ ; O, | ; D, | ; and E, 5 of 
the others' money. How ma(^ did ^ey spend, and how maoh 
had each? 
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ftS. Find two number* enuli tbet their product U equal to 
their anm, end their auin, added to the aum of their aquaree, ia 
equal to 15|. 

SA. A trar^er atarta from a certain place, and goea 1 mile 
the Aratday, 2 the eeeond, 8 the third, 4 the fourth, etc. Five 
day* after another traveller atarta from the aaute place, takea 
the aame road, and goea 12 miles daily. On what day after 
the departure of the Anit will they be together? 

57. A bookseller sold me two bound liooka, the one which 
contained 48 aheeta for 14a. , the other of 78 sheets fur 19a. The 
binding and paper were the same iu both. What was tlie price 
of the binding f 

56. A peraon buys a piece of cloth, and pays £7 for eA-ery 5 
ella; he then aells every 11 elia for .£10, and gains by tlie 
bargain £2A How many ella d d the piece contain ? 

50. A sum of £156 waa to be divided amongst 16 poor 
children, in proportion to their ages, in suoli a way that eaolt 
of the elder ones received exactly twice as much as the next 
younger. If, therefore, the youngest according to this division 
received £6, how much more did each preceding one receive, 
and how much the eldest? 

60. A schoolmaster gave his pupil two numbers to multiply, 
one of which was greater tlian tlie other by 75. When the 
ficholar had Aoished the multiplication, he proved it ; and the 
product divided by the least toctor gave the quotient 227, and 
remainder 113. The schoolmaster then found tltat it waa 
multiplied wrong, and ordered tlie error to be corrected. When 
the pupil had found out tlie error, he said that ho had calcu- 
lated only 1 too little in the multiplication. “ No,” said the 
master, “ not 1 ; but 1 thousand ” What numbers were given 
to multiply ? 

01. In a solution of salt and water, the weight of the fresh 
water » o, the weight of the salt = h ; therefore its contents 

= — --r* How much water must be added to it that its con- 

0+0 

tents = g? 

62, Tlie sum of two numbers =. 0, and the sum of their cube 
roots = 8, Find the numbere. 

63. The sum of two numbers a, and the sum of their 
fourth powers s 14 times the product of their squares. Find 
the numbers. 

04. Find the value of r, m terms of v, r, and h, in the 
fonnula v = ii<b* + r* + r + r) “ . 

66 Find the value of v, in terms of g and eonly, from the 
following ; vss gt, and 

06. I oAbred to buy the nuts a boy had for sale at the rate of 
Is. per gross, but he could not say the exact number he had : 
he, however, reineniliered tliat when he counted them over by 
2, 3, 5, 7, and 11 at a time, there I’einained 1, 2, 8, 4, and 5 
respectively, and that he exiiected to make nearly 11s of them. 

I offered him 10s. 6d. for the lot, which he agreed to. Find 
how many nuts there were, and whether 1 gained or lost, and 
how much. 

67. Bought 21^cwt. of rice at x shillings i»er cwt., and 8241b. 
<>f Assam tea at y pence per lb. for £59. Find the values of z 
and y in integers. 

68. A fortunate gamester counted the sovereigns he had won 
twice successively ; the Arat time, having counted them by 
tlirees, he had 2 over ; the second time he counted by Aves, 
and had 1 over. After this he jdayed again, and \o»t £6; 
and then counted the sum left by 7 aud 11 at a time, ami 
found he bad 8 over each time. How many sovereigns did he 
win the Amt time be played f 

60. Find tsro numbers such that the 1st multiplied by 17, 
sod tbs Sud by 20, the 1st product is 7 greater than the 2nd. 

70. Divide 240 into 8 parts, so that the Ist divided by 8, and 
the 2iid by 6, and the 3^ by 4, the qsutienU and reo^ndets 
Are tbs ssuie in eseb. 


KEY TO E1CERCISE& 

Bxebozab 76. 

1. Base a s 6 ; i»erpeudlcular a 

d + ^(2M - rf») _ „ 

^ 8 . 

2. Base a 12 rods, and perpendicular s 16 rods. 

3. Length t a =, 12 ; breadth b a p - I. 

4 . Bc=:~ ± from this A Band AO can be found. 

tl ♦ <t* u 

5. HyiMitheuuse = ~ 0. 00 a ^ ± ^ 

7. CDaSf; DA aTsf. ^ 

8. z or p R a v<a</ + and PQ a * +d. 

9. 11 feet 4 inches 10. 9. 11. 6. 

12. 9, 12 and 15 : general solution, ^ ^/Oa ; | v^0a ; and | vouT 
18. 7 and 14. 

14. One of the equal sides a im(’2 ~ \/2) ; the hypothenuse s 

fiKv'a-l). 

15. ^6 + s/S)2d. 16. Hypothenuse = 89, and side a 86. 

17. ^m( v/28 + 2)^. 18. a * (d v/2 + d)» a 576. 

20. FOSS and perpendicular c 1 : a 


Exeecise 77. 

a* — gb + b» \ __ 2ab 


2 

0 + 6’ 


(x -t- a) . (z + If) . (/ 
1 


10 . 

11 . 

12 . 

13. 

14. 

15. 

16. 

17 

18. 

19. 

20 . 

21 . 

22 . 

23. 


25. 

26. 


a* — X*’ 

1 + 8z + 4z« + 7z» + llz*. 
etc. 

(g + b + b» ) . (g - b) 

+ b*) ■" • 

1 + x + 2Jt^ + 2x4z> +2 V 
4*z*, etc. 

8x+5 

24x* + 40z« + 29z+ 6' 
g* + 2ah — />* 
a» + 6* * 

z - ~ + 1. 


36. (o«)*, (a*)* ' 

^ and ; and 

(y»)^, and (*»)* 

.37. ^Jand z*+ aM+a^. 

88. z + 1. 

39. ixf - xi 

(UvL±J^ 


■ c)' 


41. 

- 


lLt*y* 


^2- 

43. c-«r^fzy)-+* 

44. 1 - 8x*- + 28 z« - 56z*^ + 

TOr*- ~ 66*^ + 28z«- - 
axi*- + 

ra-l m--2 m — 8 


45. 


27. 

80. 

82. 

85. 


z - ly + 1. 

2r + 8 , 

b a 
5a -4/;. 

*^/2z. 
a^b 
z». 

“±" 

(a* - b*) . 

z* + 6zs^ + 9z^ - 4y. 



•Vz + »Vy* 

{if 

o* 

2z«. 

O.C.M. a 2z - 8<1 ; 

2z -- 8a 

4Jt^ + 60 Z + ««*■ 

«ii(l V16orI-718ni. 

«*• + ttb + b* Vtt — b * 59. la. 

n»+l ; and tJ - 1. >'3* 

bo^ + 5ab^ — 1 + Ob*. jgtx Oi, and y a 14. 

2z« and 2p^/x» 63. z a 9, and y 4. 



8 9 

. Z*“l0yW. 

46. ± aud — 2z^yzS. 

47. -^. 

48. + 81 - 7. 

49. (-32z“)^and(248;^zV-)f. 
51. 640*^ “ + 48o»c7<«rA + 

16o*cM*b-* + 4aMd»b * 

+ Sk|«A5»W 
62. 24810u*^ - 248l0a*b*. 

68. 192192gWd». 

54. ~16l700uW. 

Sfr d(d + 1)'>. 

50. 4 /IL 
57. 49. 
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m 82, anrl y « 10. 

B 0, ftiid y XT 6. 
m 00, ATid y B 2A. 

-f Jkh* 

y0a» + 8<^' 

B 6, ftnd y B 4. 

B 2^, and y B 23. 

B 0, and y s 2. 
s 7, and y b ]]. 

B 4, and y b 80. 

B 10, and 8 = 3. 

B 6, and y « 2. 

B 5, and y « 2. 

B 11, y B 7, aiMl ZB 
at 90, y B 0, and z b 
B 0, y sc 2. aiMl z b { 
B 0 , y B 8, and z » i 
3 & 8, y B 4, and z b r 
7 B 2, x 3 y B 1 , I 
b4. 


O B 10 , vr 3 9 , « B 12 , fB 
8,aMlaB8. 

- * * ^-^Lr * y * S o*" 

4 / 10 1)6. 

*-(^61+0^- 
, X B 2 or 0. 

. 4 and 2. 

, X » 2, and y b 0. 

. X B 8, and z b 5. 

, X B |( v'5 + 6), and z s; 

iv5. 

, X s: 0, and y B 4. 

X B 6, and y b 4. 

, X B 2, and y B 0. 

, X B 7, and y = 8. 

, X ss 4, and y * 2. 

, X B 4, an<l y = 7. 

. X B 5, and y B 8. 

. 2810. 

. 2180. 

. 4 or - 3. 

0. b. 


Exercise 78. 


X B 2, y B 8, z B 82. 

82. 

. £20. 

, 21b. and 81b. 

, A, £08 ; B, £8.0. 

, U and 88, 

. 8 yaara. 

, 400, 820. and 1075. 

, 200 cavalry, 000 artillery, 
and 1,800 foot soldiers. 

. 19 oruwua and 82 florins. 

. 10. 

. 16 and 8. 

. £40. 

. Baii«B0ft,,andheight2ft. 
4- bx ■4- X* 

0* — 6x 

-^0 4 »/U is the greater. 

, Both B a : b. 

, 6 and 8. 

1014. 

, — 4 and 0. 

. 02|. 

. 8 or 81. 

. 40,200 yards, or 22 miles 
1,480 yards. 

. 51, 01, 51, and 51. 

. 2, 21. 8, 81, etc., to 10. 

. 4i 

I. 8, 7, and 11. 

. - and 0O|?. 


2, ± 1, 1, db i, etc. 

. ± 8, 4S ±0*. 

182, 170. and 220 yards 
are the three aides ; 
0082*1870 square yards, 
area of Inscribed clri'le ; 
and 11,010 miuare yards 
m area of triangle. 

. Top Inch, i hour; the 
fourth ft’om the top, 
minutes. 

> Ith of a diameter, or 990 
miles. 

. s*«(l A s/8)A VS±2v«>. 

^ _ o 4 s/ob 4 b 

I • B ^ — . 

tt ~ ^ ^4 b 

*« 

a B 21, 10, 11, etc. ; y B 2, 
8, 8, etc. 

. Three waye : 50, 38, or 17 
aovereigna; 20, 40, or 00 
guineas. 


. 40, 01, and 14, or 90, 42, 
and 18. 

. 8000 

. At 2s. 4d., 0 lb., 10, 15, 
etc., (4 0) ; St 2s. 6d., 
84, 28. 22, etc. ( - 0) ; at 
8s. 4(1., 01, 62, 63, etc. 
(+1). 

. Bide of square b a 

. Bide of inscribed triangle, 
a^S; side of circuin- 
scribing triangle, 2a \/8. 

. Length = ~ { .^2 ± 1 } ; 




51. £400. 

r»2. 9. 

58. The hoi*HC either cost £17, 
and then A had £6, 
B £11, and C £13 ; or 
tlie horse cost £84, 
and A had £10, B £22, 
and C £20. 

54. Tliey spent at least £879, 
and then K liad £319, 
B £400, C £043, D £000, 
an<l E £030, etc. 

00. 8 ami 

00. On the 8tl» day, and if they 
continne their journey 
they Will meet again on 
the I0th day. 

07. Os. 

08. 440. 

09. 10s. and £13 lOs. 

00. 100 and 284. 

01. ^-(0 4 6). Tl»e unit of 

the weight the same as 
tltat in whidi a and b 
are given. 

02. 8 and 1. 

68. ~ (dk ^8 4 1) and 
(± v'S 4 1). 

64. R 3 — - 4 / - — — . 

2 V wH 4 

60. ti« xf2ge, 

00. 1023 nuts, 10a. 01|d. value, 
and gain b a of id, 

07. y « 23d. iier Ih. ; x b 20«. 

per cwL 

08. 80 or 1241, or any tenu of 

the progression formed 
by the common differ* 
enoe, 1100. 


00. 1st B 5, 81, 57, or any tenn of tlie )irofnneflikm iii- 

of tl>e prt^EreMion in- creasing by 17. • 

ereaoing by 20 ; '2nd « 70. 100, 80, and bi, 

8, 20, 87, or any tenn 

ITAL*IAN.-~VII. 

[Contimed from Vol. VJ„ p. 800.) 

THE PREPOSITION PEIL 
This preposition denotes — 

1. The poMoge through a place, or, more generally 
speaking, a relation between two objects, one of 
which gets moving along, piercing, penetrating, etc., 
through another. For example : — 

A Rd-ma $i pud an-dd-re per Fi-rin~ee, o per Lo-r64o, one nmy 
go to Rome by way of Florence or Loretto. 

Per dl $6t4o, per di $6-pra, through under thece, through 
above there. 

2. The oaitse, motive, meant by which any pur- 
pose is or can be effected, inetmmentaXity. For 
example : — 

i.gli id-oe per ti-mo-re, per ver-go-gtia, he la silent out of fear, 
for shame. 

Lo-go-rd-to per H lun~go ti-zo, worn out by a long use. 

3. A purpose, end, or aim in view, object, tendency, 
endeavour, effort. This is a most frequent and 
important use of fter, which in this case exactly 
coincides with the English conjunctions to, in order 
to, so as to. For example : — 

Stu-dld^re, Ug-ge-re, fm-dttr-re per im-pa^rd-re, to study, to 
read, translate in order to Icairu. 

4. An ability or qualificatum to do a thing, also in 
this case corresponding to the English conjunction 
to, or to suitable prepositions with present partici- 
ples. For example ; — 

tX-la ha in-gi-guo ab-ba-stan-en per fdrAo mi-glio di lui, she 
lias sufficient intellect to do it better than he. 

j^z-ze-re, z/d-re per fa-re qudl-che od-ea, to be about to do 
something. 

C6r-re-re per toi mi-glio, to nin a mile. 

An-dtt-re per Ur-ra, per md-re, to go by land, by sea. 

Tdn-to per gwr-tw, per ni-$e, so much a day, a inoiitli. 

Fd'Ve quul<}te c6-$a per or-di-iudel pa-drd-tie, to do something 
by order of the master. 

Prin-de-re, U-i\er ti-no per la md-ivo, per wn brac-cio, to take, 
hold one by the hand, by one arm. 

An important use of per is the following: —Per 
quanto, or merely per (along with the noun, adjec- 
tive, verb, etc., immediately connected with it) in 
the course of the sentence followed by chc (thus : 
per . . . che), signify as much as, however, as, what^ 
ever, etc. For example : — 

Per pd-co (A’i-o H-va, however little I may drink, or, little aa 
1 may drink. 

Per Ul4a di'iUa sl-a, however beautifhl she may be, or, 
beautiful as she may be. 

Ji-gli ka per md-glie d-aa Bo-md-na, he has married a Boman. 
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• 

Agffkiaeeia^ tttbMM 
or enrdlM. 

Jiene, good, profit, 
advantege. 

Cttffion€, oaaae, oc- 
oaaiou, reaaou, 
motive (per eagio- 
nedl, oraooj/toae 
di, on aooouttt 
of). 

Campo, in., field. 

oartia, cbarlty, 
ooropaaaion, iner* 
cy (per canid, fwr 
Oo^B aakel 

Colui, he (per lo 
eoneiglio di calm, 
or per 2o eolui 
eoneiglio, by hia 
advioeX 

Constglio, counsel, 
advice. 

Didie dl noUe, day 
and night. 

Divenne roseo, he 
turned red, 
blushed, culouretl. 

Dovert, duty, obU- 
ration, 

F^l vten, he eeinea. 

i't( eeppeUto, he was 
buried. 


VOOiUBUlJlBy. 

OoteMhtoaio, hoMtt 
nian. 

Oiomo, day (yiarao 
per giorno, every 

^day). 

To, 1. 

Jo lo Unni, 1 took 
hhn. 

To parh, 1 speak. 

L’ kapreee, he seised 
him. 

JjO dice, I sav so. 

Xo yb, 1 do it. 

Ijo indueee, he in- 
duced him, pre- 
'X'ailed on him. 

Lni, him. 

ManteUo, cloak. 

Me, me (per me, te, 
as far as I am, 
thou art, con- 
cerned ; as to or 
as for me, thee; 
for iny, thy, part). 

Minaocia, f., threat, 
menace. 

Molti, many. 

M one no tliey died. 

Morto, <lead. 

iion mi precipitate, 
do not hurry me. 

Parere, opimon. 

Exebcisb 20. 


Piaeere, plsaanre. 

Peoo, littia (per poeo, 
almost, nearly, 
well nighX 

Poeta, t, post (per 
positt, by post). 

JBijptarcfo, regard, 
consideratiou. 

Sangiu, blr»od. 

Miet, should be. 

Sarei ctuluto, 1 
should have made 
a fkll (per poco 
sarei endn/o, I 
had like to have 
fallen) 

SoJJre. he suffers. 

VatUaggw, advan- 
tage, benefit, pro- 
fit, good. 

Vem, f., vein. 

Venivano, came. 

Fenne, he came. 

Vergogna, shame, 
Imshfiilness. 

Vm, way, road, 
street, route, 
means, manner 
(per via di, by 
means of). 

Villa, f., villa, coun- 
try seat. 


Translate into English : — 

1. Lo f6 per pia-c4-re, e non per do-v4-re, 2. f-o 
lo t^n-ni per nn ga-lant u6-mo. 3. l-o pdr-lo per 
v6-8tro van-t4g-gio. 4. Per ri-gudr-do deU’ a-mi-co. 
5. Lo m-dds-so per vi-a di mi-niic-ce. 6. S6f-fre 
per ca-gi^ne di lui. 7. M61-ti da lui ve-ni-va-no 
per con-si-glio. 8. 6-gli vi6n 6-gni gidr-no. 9. Lo 
di-co per v6-8tro b^-ne. 10. f-o per me sa-r6-i dl 
pa-r6-re. 11. Ah si-gn6-rel per ca-ri-t^ non mi 
pre-ci-pi-tA-te. 12. Per le vil-le, per i edm-pi, per 
le vi-e e per le c&-se di dl-e di not-te mo-rid-no 
(Boccaccio). 13. Per p6-co sa-r^-i ca-dii-to 14. 
Per con-si-glio di co-16.i. 16. Fu sep-pel-li-to per 
m6r-to. 


JifeU-eoa-Ma-to, dis- 
contented, dta- 
satisfied, dm- 
pleased. 

JTo^ve, nine. 

0, ed, or. 

Ot-to, eight 

QmNdi-tli'Ci, four- 
teen 

Qudt'tro, four. 

duia-di-ci, fifteen. 

Jm-gUhni-vo-le, res- 


eonable, rational, 
aensible, 

Si^x-ci, sixteen. 
Si>l, six. 

^-pre, alwara, 
contiiinally, tn- 
variably, ever. 
SK-lc, aeven. 

Sd-HO, are. 

;Sd-Mo dl, belong to, 
(i.<. are of). 


Spie-eo, oflan, fVe- 
queiiUy. 

Tft, three. 

STnMi-ci, thirteen. 

Pa-di-ei, eleven. 

u-Hc, one, 

useful, pro- 
fitable, lucrative. 

VH tx, twenty. 

Vint (in multiplica- 
tion), times, mul- 
tiplied by. 


Exeuciss 21. 


Translate into English : — 

1. I bu6-nl pa-dri e le bu6-ne m4-dri. 2. Le 
cd-se di qii4-8ta cit-t& s6-no al-tis-si-me e bel-lis-si- 
me. 3. Qii4-sto p6-ve-ro h sfim-pre con-tdn-to. 4, 
Le fi-glie di n6-8tro d-o sd-no con-ten-tls-si-me. 
6. La m4-dre d’En-ri-co d-ma i ft6-ri ed i fan-cidl-Ii. 
C. Gli a-ml-ci di Gio-vdn-ni s6-no ar-ri-vd-ti. 7. Le 
a-mi-che di mi-a 8o-r41-la sd-no par-ti-te per Rd-ma. 
8. Gli 61-be-ri nel nS-stro giar-di-no sd-no an-c6-ra 
m61-to pic-co-li. 9. Qu6-sti u6-mi-ni s6-no sdm-pre 
mal-con-tdn-ti. 10. I td-mi di mi-o cu-gi-no sd-no 
f4-ci-li ; ma i td-ml di mi-o fra-tdl-lo sd-no mdl-to 
dlf-fi-ci-li. 11. I vd-stri cu-gl-ni sd-no rlo-chi, ma 
le vd-stre so-rdl-le sd-no po-ve-rls-si-me. 12. Hal 
tu ve-dd-to gli dl-be-ri ed i fld-ri nel nd-stro giar- 
di-no? 


Exebcibe 22. 

Translate into Italian : — 

1, The friends of my uncle are very rich. 2. 1 
have often seen these men. 3. The children of our 
gardener’s wife are reasonable. 4. We have found 
Henry’s sisters in the church. 6. Your exercises 
are difficult, but the exercises of Lewis are very 
easy. 6. Have you received these beautiful flowers 
from John ? 7. I have received from my uncle a 
pen-knife and twenty pens. 8. This lady has seven 
children. 9. This man has four sons and two 


VOCABXJLABY. 

Jl4o, high, tall. I Ix-hri, the books. Va-mi-eo, the 

v'k, there is. I n6-»tri fm-Ul-li, friend, (m). 

five. our brothers. L'an no, the year. 

Ci Mi- no, there are. Jpd-dri, the fathers. La peii-na, the 
t on^tindo, content, f the themes, pen. 
contented, pleased. exercises, etc. L’ltr-md-dio, the 

ten. [teen, Jl flo-re, the flower. pi’ess, tlothcs- 

Pte^i-nd-ve, nine- Jl gi6r-no, the day. press, cupboard. 

/>«r-ci-dl-to,eight.eeu. II gx6-va-ne oir-vo, la s^-dta, the chair, 
Pie ci^eftde, seven- the young man- seat, 
b'cn. servant. La set-ri-md-na, the 

difficult, n li’bro, the book. week 
iMhili^ci, twelve. II mi^ee, the month. Le a-mi-che, the fe- 
two. Jfpd-dre, the father. male friends. 

ti-ma. the theme, Le bu6-ne pin-ne, 

b/»<u-5e-ri, the trees, exercise on a nile the good jiens. 

, a-mi-el, the of grammar, sub- Ja ma-dri, the mo- 

Wends, m. ject, thesis. then. 

epfyeki, mirrors. La ed-ea, the house. Le n6-etre eo-riUle, 
(iru«id-m{-n{,thehti- La ext-tu, the city, oursistere. 

man beinM, men. town. Le pin-ne, tiie pens. 

I omd-ni liltri, the La md-dre, the mo- Lo epic^io, the 
books. tber. looking - glass, 

I (do-w-ni etr-vi, LdUte-ro, the tree. mirror, 

the youQg men- L'a-mi-ea. the fe- Vxidnxo, the human 
*crvaBta. UMde friezul, being, ui«i. 


daughters, who are very reasonable. 10. We have 
received five letters from our aunt. 11. My friend 
has found a pen-knife and eight pens. 12. Four 
multiplied by five produce* twenty. 

THE PREPOSITIONS SOI^A (SOVJiA), hU. 

These prepositions generally denote the relation 
of two things or persons, one of which is on a higher 
locality than the other, or one of which surpasses 
the other with regard to some quality. 

Examples : — 

So’pra la td-vo-la, ed-pra la tir-ra, on the table, on Uie eartli 
or gnmnd. 

Por la mo-no eo-pra il ptt-to, to lay the hand on one's breast. 

SMda ci-ma dl xi-na er-ta mon-id-gna, on the top of a steep 
mountain. 

* English words luinted in italics in the Exerdses must 
be left out in tnmslating into Italian. 
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tl-iM tU-Ht, sl4va-ta tA-pra un $hI Ri-no, »tU-la ma-ri-na, 

A town situated uu a river, on the Rhine, on the sea- 
eoHat 

An^^n $6‘pra i ne-mi-ci, to go against tlie enemy. 

Pri-ttd^re $^pra pi-gnl, to lend on securitiea. 

Ptn-mi^re, dl^e, jxir-la-re, dui^cdr-re~re $d~pra qndl<hi od-*fi, to 
think, apeak, talk, diacourae of something. 

Va-WAuva ni-vra la vUta hum, he loved him more than his 
own life. 

In 9u is frequently used in the place of iu. Fur 
example 

Sul tit’to, or in tul tH-to, on tlie roof. 

Sul or <a ayil mfz-zo t/i, aul vr-nfn'o, muI tm-mon-tftr del $6-le, 
towards, about noon, or twelve o'clock, towards evening, 
at sunset. 

Euphony sometimes requires the addition of the 
letter r to the particle a%t, especially before a word 
commencing with a. 

In $ur u-na pidz-za, on a square 


THE PREPOSITIONS FRA, TRA, INFRA, INTRA. 

These prepositions generally correspond to the 
English prepositions between, betwixt, among, within, 
in the oovwie of, in. For example : — 

Tra il mii-ro «i UJiu-me, between the wall and the river. 

Fm tUmd-re e zpe-ran-za, between fear and hope, 

Tfxt p6<hi pidr-rti, in a few days. 

Before the personal pronouns me, se, etc., fra and 
tra have a peculiar meaning corresponding to the 
English prepositions to, with, and are used, as it 
were, in the places of den-tro me, din-tro se, within 
tne, within himself. For example : — 

Fra H iM-di-si'Tno dU-ae, he said to himself. 

Tra me $o-vin4t di-ciri'do, frequently saying to myself. 


-4ritt, air, tune, 
aong. [ting. 

Aaeiao, seated, sit- 

Raule, trunk, chest. 

t’arroMa, carriage. 

Cid rezti, that must 
remain. 

Clavicembalo, hari>> 
aiohord, piano- 
forte. 

Cuort, heart. 

Dd, give* ({.«., is 
aituated towards, 
fkcea, or fronts). 

IH Iwi, of him, his. 

Dieoordia, discord. 

IHeffroMia, misfor* 
tune. 

Fart, to do, make, 
cause far or 
ol /»r del ^mo, 
in ml naactrt 
del sd&mo, at tlie 
break of day). 

Fatto. iket, deed, act 
(eul ftUo. ill the 



Fids, fidth. 

IHutnt, river. 

FftiHoq^irte, Frank- 
fort. 

Oenilors, fkther. 

Ha pianto, he has 
shed tears. 

il pid^MunatoAhe 
nnatanfortaiute. 


Vocabulary. 

In/el Ice, wretched, 
unhappy, un- 
lui'ky, 

Jo dtceva, I said. 

lo $to, I stand, I 
am. 

labbro, m., Up (pi. 
labbri, m., or, 
better, labbra, f.), 

Magtmza, Mentz. 

Hanto, husband. 

Metu), Maine(river). 

Mezza lutUe, mia* 
night. 

Mo^lte, wife. 

Afonri, mountain. 

Non ha dirUto ve- 
runo, he has no 
right whatex er. 

Non lo to, ma lo so- 
prd bene, I do not 
know, but I shall 
be sure to know it. 

Non aaprei rbqwa- 
(iervi, 1 should not 
be able to give 
you an answer. 

Parola, word. 

1 * 000 , little {tra po- 
ol fra pooo, ill a 
little or short 
time, ere long). 

Punto, point, sub- 
ject. 

Qiuxloke, some. 

QHtiio eke, what 

MHO, Rhine. 


Ricoardo, Richard. 

Riconoecenza, grati- 
tude, acknow- 

ledgment 

Ripoaatevi, you may 
rely. ^ 

SassD, stone, rock, 

Scoglio, rock (in the 
aea, river, etc.), 
cliff, crag 

Srmpre, always. 

Sera, evening (tul 
or in $nl far della 
sera, in eulla sera, 
towards evening). 

Si pud parlare liSs- 
ramente, one may 
apeak unreserv- 
edly. 

5ia ditto, be it said 
(cid rsih fra dl 
noi, sta ditto fra 
noi, we must keep 
it a secret, or to 
ourselves). 

-Speronao, ho|)e. 

Stesao, self (iodiosra 
fra me ateaao, I 
said bi myself^ 

Stratia. street. 

Tale, such. 

rimore fear. 

Tavolino, table. 

Vi pronetto, I pro. 
miae you. 

Voglio avonare, f 
wlah to play. 


Exercise 23. 

Translate into English : — 

1. Ma>g6n-za, clt-td sul R8-no. 2. Fi*an-co-f6r-te, 
0 ul M6-no. 3. Sul f&t-to. 4. Vi pro-mdt*to stll-la 
mi-a f6-de. 6. Su qu4-8ta t4r-ra. 6. Su qu&l-ohe 
ta-vo-ll-no. 7. Non sa-pri-i ri-sp6t>>der*vi . su tal 
p6n-to. 8. I ba-ii'li s^-no sdl-la car«r6z-za. 9. Ha 
pi&n-to siil-la di lui dis-grd-xia. 10. Non ha di-rit-to 
ve-rii-no sOl-la ml-a ri-co-no-sefin-za. 11. Ki-po-si- 
te-vi 861-la mi-a pa-ro-la. 12. La c4-sa siil-la 
stri-da. 13. Sul far del gi6r-no (or in tul nd-tee-re 
del gior-no). 14. Sul far d41-la s^-ra (or in eul-la 
s^-ra). 15. S61-la (or in tul-la) m6z-za n6t-te. 16. 
Fra a-ml-ci si pu6 par-16- re li-be-ra>m6n-te. 17. 11 
pi6 sfor-tu-n6-to fra’ ge-ni-t6-ri. 18. Ci6 rfi-sti fra 
di noi ; sl-a d6t-to fra noi. 19. l-o di-c6-va fra me. 
20. E-gli ver-iA fra di§-ci gi6r-ni. 

Vocabulary. 

A-da-coud4o, wa- Il cd ne, the dog. 
tered, washed, 11 faz-zo-let-to, the 
bathed. iKxcket-iiandker- 

AUU’Qto, cheerful, chief, 
gay, merry, Il gAx-to, the cat 
sprightly, jolly, 11 lo-ro, tiieirs. 
jovial. Il mt -n, mine. 

Cred-to, created, Il mbn-do, the 
produced, caused. world. 

W-o, God. Il nd-stro, ours. 

JS-gli^no hdn-no, Il pu-mo, the apple. 

. they (in.) have. Il trrd-to, the moa- 
El-le-no Kdu’UO, clow, pasture- 
they (f.) have. field. 

Fe-<H4e, faithfbl, Jlsti-o, his, hers, its. 

loyal,tru8ty,true. Il toc-ca-la-pxa, tlie 
I mii-i fra-tdl-li, iny lead-pencil. 

brothers. Il tu-o, thine 

/ 8ud-ifra~til~li, his It vd-atro, yours, 

(her, its) brothers. La ci-rwf-pia, the 
I tu6-i fra-Ul'li, thy cherry 

brothers. La nOt-te, the night. 

Exercise 24. 

Translate into Italian : — 

1. My brothers are very melancholy. 2. Hast thou 
seen our glasses and our bottles? 3. Where are 
your pocket-handkerchiefs and ours? 4. I have 
given (to) this poor child my pens and thine. 6. 
My father has sold his dogs and mine. 6. Have 
you also sold yours ? 7. Thy wife has bought ten 
glasses and four bottles for her daughter. 8. All 
these bottles belong to our uncle. 9. I love all these 
beautiful flowers. 10. I think every day (i.e., all 
daye) of Charles. 11. I have seen the whole town. 
12. Louisa has (i.e., it) departedwith all her (female) 
friends. 


la pS-ra, the pear. 

La Ur-ra, the earth, 
soil. 

Man-dd-to, sent, 

Puxn-to, wept, shed 
tears, bewailed. 

TH~ato, sod, aftlict- 
ed, melancholy. 

Tut-ta la ca>aa, the 
whole house. 

Tut-te le cd-H, all 
houses. 

Tut-ii i all 

flowers. 

Tdtdi gli u6~mi-ni, 
all men, every- 
body. 

Tut-to, whole, en- 
tire, all, every. 

Tut-to il mon-do, 
the whole world, 
all the world. 


KEY TO EXERCISES. 

Ex. 12,-1. He has returned ftrom the wood. 2. He has already 
departed from Naplea. 8. 1 am betrayed by you, by aU. 4. 
He is descended from a noble famUy. 6. Far from my perents. 
6, On whom do you depend f 7. One doea not diatinguiah the 
one ftxim the oUier. 8. He baa not yet gone out of the city. 
». Everywhere. 10. From one aide 11. They did not want 
to go out through thia plaoa. 12. 1 have been to my akter. 
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18 . Aftcrdtanarlaludlgotohim. 14. &e came thi8 morning to 
16. Ho lives (lodges, resides) ftt his fiithei's (or in his 
fitiher’s house, or with his hither). 

Ex. 18.->1. Egli vtone dalle eavallerlsaa e non dal gisrdino. 
8. Da Ainburgo a Parigi d sono cento novanta mtglia ftanoesi. 
8. Vien* egli dalle bottegaf 4. Venlte voi dalle coinmediaf 

5. No, veniamo dal hallo. 0. I mobill del Bignor Hall sono 
stati reiiduti d* mic^i stndi. 7. Donde vengimo questi signori ? 
8. Alcuni ritomano daUa oaccia, altrl dal passeggio, e quest! 
ultimi dslla '^pesoa. 9. Ecoo il danaro che mi ^ state a}>edito 
dal padre, la Qnesto dipende dalla madre, e non dalfratello 
11. n passagglo dalla drtd al vizio 6 assai pid corto che 
quello dal rislo alia virtd. 12. lo aspetto una riposte da 
Gio^'ann{ ; egli 6 giA state tre meal in Londnu 18. Guglieliuo 
4 ritomato oggi da Farlgi. 

Ex. 14.— 1. She is in the next room. 2. I am almost in port. 
8. He is in Atuitria, in Italy, in the country, spending the 
summer season. 4. He goes into the garden, into that room, 
to France, to the country, to Scotland, to Turkey. 6. He is 
in the yard, in the kitchen, in the Cellar. 6. He has gone to 
church, Jto town, to the square, to the theatre. 7. He lived in 
that hottse. 8. 1 foundjhira in bed. 9. Anthony is angry with 
me. 10. It is spoken of in the whole city. 11. He departed^ 
in haste. 12. He went there in a carriage. 18. They have 
gone out at this moment. 14. You are now in my hands. 16. 

I came before him on tiptoe, and here 1 wait till he comes. 
16. I rely on my brother’s ability. 17 Some copies will be 
printed on parchment. 18. You are in the bloom of youth, 
the prime of life. 

Ex. 16.— 1. Ilgiardinodi mio zio^grandissiino. 2. Abbiaino 
veduto la tavola ed il letto di tuo padre. 8. Ho reeevuto questo 
mantello da mia zia. 4. Avete voi Hoevuto un libro da questo 
funciullo? 6. Abbiamo prestato il nostro oinbrello a vostro 
fratello. 6. Avete voi trovato questa penrin nclla vostra sctiola ? 

7. Abbiamo scritto una lettera a nostro zio ed a nostra zia. 

8. Vostra madre ha date una ciiffia a inia sorella. 9. Avete 
voi veduto un bambino nel nostro giardlno? 

Ex. 16.— 1. Gl’infelici trovano consohzione nella speranza. 
2. Vostra sorella non 4 nella camera, clla sarA andata o nella 
encina o nella cantina. 8. Vogliamo andare e far colazionenel 
casinetto? 4. In aggradevole comitagnia il tem]to passa assai 
presto. 5. Non e'e nessuno nel castello? 6, No, il cftstaldo 
6 uscito in questo punto. 7. Voi avete avuto bel temi»o nol 
vostro viaggio. 8. Voi avrete (ella avra) in questr^ biglietto 
I’indirizzo del conte. 9. Egli nascose la chiavc in quel 
Tarmadio. 

Ex. 17. — 1. To look askance. 2. Please to come with me. 
8. Carry the lantern with thee. 4. He took it with him. 6. 
In coarse of time. 6. He was killed with a pistol-shot. 7. 
With an alarmed countenance he told me, 8. On purpose, 
intentionally. 9. With astonishment 10. Away with this 
thing. 11. With good grace. 12. With awkwardness. 13. 
With your kind permission. 14. Moat magnificently. 16. With 
all the strength. 

Ex. 18.— 1. Il mio libro 4 sullo soanno. 2. Ho dato il mio 
cappello a questo povero fttnciullo. 8. Il libro che ho ricevuto 
ds un aroieo 4 perduto. 4. Avete voi trovato ranello di Carlo? 

6. n giardlno di Giovanni 4 piceolissimo. 6. L'amioo di 
Goglislmo 4 partito. 7. Mio cugino 4 arrivato. 8. Abbiamo 
ricevuto ana lettera da Luigi ; egli 4 a MiUno. 9. Ridolfo 4 
partito per Venezia, 10. Avete voi veduto roriuolodi Luigi? 
11. il vostro zio psrtito per Psrigi ? 12. Ls zia di Oariino 4 in 
Loodim. 18. n noatro vidnoha nn Agile che si ohiama Rodolfo 
ed un Aglia che si cbiama Lnigia. 

Ex, 19.— 1. n nipota 4 aadato a pranzare nel paroo col Ag^o 


e eoUa del generale. 2. La settimsna ventura vogliom» 
andare tutti ineieme in cenii«gna. 8. Un eerriere 4 errivato 
colla aoova della pace. 4. 11 cugino arrivd qui ooH’ordioe 
espresao dl eomprare un cavallo ed una oarrozza. 5. 11 mondo 
4 pieno d’ingrati : si vive oogringiati, si lavora{iegringniti e si 
ha da fkr aempre eogl'ingratl 


APPLIED MECHANICS.— VIII. 

[Continued from Voi, VI., p. 846.] 

LAWS OP SOLID AND FLUID FRICTION - EXPERI- 
MENTAL DEDUCTIONS- WASTE OF ENERGY BY 
FRICTION-TRANSMISSION OP POWER BY BELTS. 

Having considered some of the effects produced 
by friction, it may not be out of place to inquire 
what the quantitative laws are which the 
phenomena connected with friction appear to 
follow. The relative motion of two bodies, in 
contact and pressed together, or of particles of the 
same body, is resisted by a force or forces which 
we attribute to friction, though what friction itself 
really is we do not know. Whatever friction may 
be, some of its phenomena are well known to all, 
and have been the subject of experiment by 
Coulomb 100 years ago, and Morin and many 
others since. It is only necessary to refer briefly 
to these experiments. The apparatus employed by 
General Morin was somewhat like that shown in 
Fig. 43. 

The loaded box or slider 0 was pulled steadily 
along the level surface A by a force w. It waa 



found, as the weight of c increased, w had to be 
increased in the same proportion. It also appeared 
that within certain limits no change was produced 
in w by altering the area of the surface of c in con- 
tact with A, and further, that the tpeed of c did not 
seem to affect to any gr^t extent the value of w 
required, if the weight of c remained the same. 

The same laws are found to hold when the appa- 
ratus employed is like that shown in Fig. 44. 
The slider is placed on the plane AA, which can be 
tilted to different angles, gravity causing the weight 
to move steadily down the plane when a oerteis 
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angle— called the “ limiting angle of friction i» 
reached. This, it is easy to show, is but another 



Illustration of the first of the laws already men- 
tioned, and the others can also be tested as before. 

FBICTION OP PLUIDS. 

This part of the subject is somewhat complex, at 
least from a mathematical point of view, but it will 
be sufficient if we state the results which have 
been arrived at mainly by experiment. The student 
may easily carry out an interesting experiment 
with a piece of apparatus such as that shown in 
Fig. 46, where a heavy disc, P, is suspended 



partially in a fluid contained in the vessel ee. If 
the disc is rotated friction causes the fluid also to 
rotate, the containing vessel trying to follow the 
fluid, the vessel being mounted on a vertical axis. 
If, now, this tendency of the vessel is counteracted 
by known forces, and the amount of these forces 
noted for different »peed^ of the disc, a %ery im- 
portant law for the friction of fluids at different 
speeds is obtained. To find how the friction 
depends on pressure, an apparatus like that shown 
in Figs. 46 and 47 may be employed. Thus with a 
certain difference of level of the fluid in the two 


vessels, A and B, find how long It will take a given 
quantity of the fluid to run through the bent pipe 
when that pipe is held in different positions so 
that the pressure in it is different. If the given 
quantity of fluid always takes the »aine time to flow 
through under different pressures, we have some 



right to infer that friction in fluids does not depend 
on pressure. These and other experiments which 
we have not time to describe have resulted in the 
formulation of the following laws — 


Solids. 

Fluids 

Priotirtii is proportional to 
presMurc 

Friotion Is independent of 
•tea of contact. i 

Friction does not depend 
much on relative \elocltj. 

Friction is independent of 
pressure. 

1 Friction is proportional to 
! wetted area. 

Friction dnpends very much 
on reloi'lty. 

It is interesting to find such a complete contrast 


in the laws of solid and fluid friction. It should be 
noted, however, that the third law for solids cannot 
be tested with any degree of accuracy by any of 
the pieces of appanitus described. It may be tried 
more satisfactorily with the apparatus designed by 
Professor Perry and shown in Fig. 48. A piece of 
metal, or slider, rests on the convex surface eff a 
pulley, which is driven either by hand or power. 
A sufficient force, due to the weight D, is apiflied to 
the slider to keep it always midway between two 
stops and on the highest part of the pulley. If the 
pulley is driven at different speeds, the suspended 
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loAd bring kept oonriant, it is found that 
forces are required to keep the slider in 
its proper position, thus showing that the third law 
is incorrect. The variation in friction is, however, 



Fig. 48. 


small for pretty wide changes of speed. The student 
can plot the actual law in the case of two given 
substances and within certain limits of speed. The 
other laws of solid friction may also be illustrated 
by this machine. 

The first law of solid friction in generally written 
in the following conci.se form — 

P = M P. 

where F is the tangential force of fric- 
tion, p the normal pressure between the 
two surfaces, and fi a coefficient called the 
cotifficient of friction. It may be found 
by tlie apparatus shown in Fig. 44, and it 
can also be readily proved from the 
equilibrium of the forces, that the tan- 
gent of the limiting angle of friction in 
eqncZ to tlie coefficient of friction for the 
same two surfaces. 

The correctness of this rule will be seen 
by an experiment with the apparatus 
shown in Fig. 44. When the plane A A is 
elevated till the slider c just moves down 
with a steady speed, it will be found that 
the tangent of the angle which A A makes 
with the horixontal is equal to the coeffi- 
cient of friction as found by the method 
indicated in Fig. 45. 


Morin found some of the following mean values 
of this ooefficient : — 


Xsttrisls. 

<3oeaci«iU of friction. 

Oak on oak 

•4 

Wood on wood generally 

•Mto •« 

Wrought Iron ou oak 


Wrought iron on cast iron .... 

•18 

Cast iron on east iron ...... 

•IS 

Leather on metala (dry) 

•8 to *5 


The student should remember that what we have 
called the ** force of friction ** is really the resultant 
of a great number of forces, just as the “ force of 
gravity ” is the resultant of all the forces of gravity 
acting on any body. Also, that friction is a pateire 
force, always acting agaimt motion. If, for 
instance, a man mounts a ladder, resting fh the 
usual way against a wall, its foot tends to slip 
out, and friction acts inwardi towards the wall ; 
but if the man stands on the ground and pushes^ 
or tries to push — the foot of the ladder towards the 
wall friction acts outwards against the intended 
motion. 

Friction at bearing surfaces, such as the Journals 
of shafts and axles, wastes energy by turning it into 
the less useful form of heat. The reduction of this 
waste is one of the groat aims of the meohanical 
engineer, roller and ball bearings being used in 
many machines for this purpose. We should men- 
tion that the friction of two bodies rolling together^ 
though much less, follows the same laws as for 
sliding contact, and Professor Osborne Reynolds 



Fig. 49. 
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has shown that the friction in the former is really 
due to a sliding or creeping of the surfaces in con- 
tact, due to their deformation under the pressure. 

Friction (or “ anti-friction ”) wheels are some- 
times used for machines in which the load is small, 
as, for instance, in Atwood’s machine — referred to 
later on — where it is very important that the waste 
of energy by friction shall be as small as possible. 
The arrangement is shown in Fig. 49, where the axle 
of the whOel A, of which it is necessary to reduce 
the friction, rests on the rims of the two friction- 
wheels FF, instead of on bearings as usual. It will 
easily be seen that this arrangement diminishes 
the dietaneeqf rubbing -per turn of a, for the rubbing 
now takes place at the axles of FF, which turn only 
through a small fraction of a revolution whilst a 
goes once round, whereas, if the friction-wheels 
were not used, rubbing would take place through a 
distance equal to the circumference of the axle A. 

We have not space to refer to other ways of 
reducing friction, such as the use of lubricants and 
other methods familiar to the reader. 

It must not be thought that friction is alwayt 
undesirable ; in fact, with the exception of gravity 
there is, perhaps, no phenomenon of nature to 
which we are more constantly indebted. 

TRANSMISSION OF POWER BY BELTS. 

One very familiar case in which we avail our- 
selves of the help of frictional resistances is that of 
transmitting power by means of a belt. The way 
in which a belt transmits power, and the fact that 
such a belt is subjected to different 
pulls on the two sides of the pulley 
it drives, or is driven by, will 
easily be understood by a simple 
illustnition, such ns that given in 
Fig. 50, where a pulley, A, fixed 
on a shaft, is turned by two un- 
equal weights, N and m. That 
heih weights are required is 
evident, showing us that there 
must be pulls in both sides of a 
belt which transmits power; and 
we also see that in order to turn 
the pulley they must be unequal. 

If the diameter of the pulley is 
d feet, then when it turns once 
round the weight N falls t d feet, 
and M rises an equal distance. 
The work done by n in falling is 
ir N foot-pounds — if N is in 
pounds— and the work done on M 
is irif M foot-pounds. The difference of these 
amounts is the work done on the shaft in one revo- 
lution, hence, if it has a steady speed of n revolu- 


tions per minute the work done per minute is 
w » (N — M) foot-pounds, and the horse-power 
transmitted by the belt is 

ird»(N-M) 

33W)0 

This is a very important rule, and should be care- 
fully borne in mind. 

In connection with the question of the friction 
between a belt and pulley a simple experiment may 



be made by fixing the pulley as shown in Fig. 51, 
and causing the belt to slip over it. 

A constant weight, M, represents the tension in 
the slacker side of the belt, whilst a weight N, just 
sufficient to cause steady slipping, measures the 
friction for diffident amounts of lapping on the 
fixed pulley or post. 

Such results as those given below are obtained 
in the experiment. 


J, the lapping in 
teniiH of one cir- 
cumference. 

N, tiie WtMght jUHt 
Bufficient to over- 
come fiictiou and 
the weiglit of M. 

[ 

Logarithm of v. 

} 

SO 

1 *11081 

106 

2 0212 

1 

150 

2-1761 

n 

200 

2*8010 

u 

265 

2*4232 

If 

S80 

2*5797 

2 

501-2 

2*7000 


It will be seen that the figures in the first two 
columns follow a similar law to those given as an 
illnstration of the compound interest law in 
lesson IL, Yol. Yl., page 35, the lapping increasing in 
arithmetic progression, whilst the friction increases 
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in f$Mi 0 trie progression. Such numbers when 
plotted give a logarithmic oi 2 rve» and if columns 1 
und 3 are plotted a straight line will be obtained, 
Its law being 

l a l-Sa log. N - 2*91, 
or 1 a 1*82 (log. N - 1*6). 

Now the constant weight if was 40, and log. 
40 = 1*602, hence the law really is 
l*r«2aog. N-log. M), 
or I a 1*82 log. g. 

The law obtained mathematically is similar to 

this, being v 

log. g - *4848 M 


where $ is the angle in radians, embraced by the 
belt. Tne compound interest law already referred 


to is 


log. p = *4843 n r, 


where ▲ is the amount which the principal p 
becomes in n years, r being the interest of £1 for 
one year. 

Combining our experimental law with the 
theoretic one, the value of the coefficient of fric- 
tion tt, in our experiment, is easily deduced. 


NUlfEBIOAL EXAMPLES. 

1 If the mathematical and experimental laws 

for the friction and lapping of a belt are correct, 
tind, from the results obtained by the experiment 
referred to above, the coefficient of fi iction in tliat 
particular case. Answer, — \ nearly 

In the experiment the post was brass worn very 
‘•mooth, and the cord had also been in use for some 
time. With leather on cast-iron, the usual sub- 
stances in contact in the transmission of power by 
belting, the coefficient is much higher. 

2 A machine is driven from a pulley 4 feet in 
diameter by means of a belt. If the difference of 
pull in the two sides of the belt is 20 pounds, and 
the pulley makes 160 revolutions per minute, find 
t he power transmitted by the belt. 

Answer, 1*41 horse-power. 

3. The fly-wheel of a steam-engine is 9 feet in 
diameter, and makes 96 revolutions per minute 
What must be the difference of pull in the two 
‘'ides of th6 belt if 26 horse-power is transmitted by 

1 Answer, 316 1 pounds 


ELOCUTION.- XII. 

[Coniinwd/hm Vol VI„ p. 860.] 
PROMISCUOUS EXERCISES (eotUiuu^. 

XVII. THE DOWNFALL OF POLAND. 

O mcred Truth I tbjr triamph oeMed awhile, 

And Hope, thy eieter, oeMed with thee to smile, 
When lesgtted Oppression ponred to Northern wars 
Her whiskered pindemra and her fiefoe haaanra, 

m 


Waved her dread standard to the braeae of mom 
Pealed her loud drum, and twanged her trampet horn ; 
Tumultuous horror brooded o’er her van, 

P re sa ging wrath to Poland, -and to man I 
Waruw’a last champion from her height snrveyod, 
Wide o'er tlte fields a naate of ruin laid : 

•* O Heaven 1 ” he cried, my bleeding ooantiy aave I 
Is tliere no hand on high to shield the brave t 
Yet, though destruotlon sweep these lovely jdalna. 
Rise, fellow>meu ! our country yet renudiui I 
By tiut dread name, we wave the aword on high ! 

And an ear for her to live I— with her to die ) ** 

He aaid, and on the rampart-heights arrayed 
Hia trusty warriors, tow, bi** undismayed ; 

Firm-pao^ and slow, a horrid firotit they form, 

Still as the breeae but dreadful m the storm : 

Low murmuring sounds along their banners fly, 
"Revenge or death,”— the watchword and reply; 

Then pealed the notes omnipotent to charm, 

And the loud tocsin told their last alarm I 
In vain, sIm i In vain, ye gallant few, 

From rank to rank your volleyed thunder flew : 

Oh ! bloodiest picture in the book of Time, 

Snmiatia fell, unwept, without a crime ; 

Found not a generous friend, a pitying foe, 

Strength In Iter arms, nor mercy in her woe ; 

Dropped from her nerveless grasp the ahattered spoor. 
Closed her bright eye, and curbed her high career 
Hope, for a season, bade the world fiirewell, 

And Freedom shrieked— os Kosciusko fell. 

Tlic sun went down, nor ceased the carnage there ; 
Tumultuous murder shook tlie midnight air, - 
On Prague's proud arch the flrci of ruin glow, 

His blo<Ml-d>ed waters munnuring far below ; 

Tlte storm prevails, tlie ramitart yields away, 

Buists the wild cry of horiftr and dismay I 
Haik ' as the mnuldeiing piles with thunder fall, 

A thousand shrieks for hopeless mercy call I 
Earth shook,— red meteors flashed along the sky, 

And conscious nature shuddered at the cry I 
O righteous Heaven I ere Freedom found a grave, 

Wliy slept the sword, omnipotent to save ? 

Where was thine arm, O Vengeance ! where thy rod, 
Tliat smote the foes of Sion and of God ; 

Tliat crushed proud Ammon, when his irpn oar 
Was yoked in wratli, and Uiundered from afkr? 

Where was the stonii that alumbered till the host 
Of blood-stained Pharaoh left their trembling coast ; 
Tlien bode the deep in wild oommotiori flow, 

And heaved an ocean on their march Itolow 7 
Dei«rted spirits of the mighty dead ' 

Ye tliat at Maratlioii ami Leuctra bled I 
Frienils of the world I restore your swords to man. 
Fight in his sacred cause, and lead the van I 
Yet for Sarmatla’s tears of blood atone, 

And make her arm as puissant as your own I 
Oh I once again to frei^om’s cauee return 
'The patriot Tell, the Bruce of Bannockburn 1 
Yes, thy proud lords, unpltied land I shall aee 
That man hath yet a ivml. and^re be free I 
A little while, along thy saddening plains. 

The starless night of D^jlation rai^; 

Truth shall restore the light by Mature given, 

And, like Prometheus, bring the fire of Heaven f 
Prone to the dust Otrpresaion shall be hurled, 

Her name, her nature, withered from the world. * 

Thomas Oa mp U /lf , * 
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XVlIl. KDIIITirD BITBKIE. 

A MgMiowi critic tac advcacod the opioiuu, tlut the merit 
of Bnrke wu ftlamct wholly literary ; but 1 confeiM I tee little 
uroand flor tlU« oaoertlou, if literary excellence is here iinUer> 
stood la auy other oease thoo as an iiiiroediate result uf 
the highest intellectual and morol eudowmouts. Such coni* 
IKMitioiis os the writings of Burke suppose, no doubt, the 
fine taste, the command of language, and tlio finished edu- 
cation, which are all supiwsed by- every description of literary 
snocess. But in the present state of society, tliese qualities 
ere far firrmi being uuooninion ; and are posscsseil by tliou- 
saudi, wliu make uo pretensions to the eminence of Burke, 
in the same degree in wliich they were by him. Such a 
writer as CuniberlaiiU, for example, who stands indnitely 
l>eluw Burke in tlio scale of intoilect, may yot be regardetl as 
Itis equal or superior In purely literary accompiishmouts taken 
in tills exclusive sense. 

Tlie style of Durko is undoubtedly one of tlic most splendid 
forms in which tlie English language has over beou oxhi* 
blted. It displays the hnppy and difficult union of all the 
richness aud magniheuntK) tlmt go<xl taste admits with 
a iMrfectly easy construction. In Burke wo see the manly 
movement of a well-bred gentleman ; in Johnson, an equally 
profound aud vigorous thinker, the nieasureil march of a 
grenadier. We forgive the groat moralist Ids stiff and cum- 
brous plirases, in return for the ricli stores of tliouglit and 
poetry which thoy conceal ; but we admire in Burke, as in a 
tine antique statue, the grace with which tlio laigc tlowmg 
robe adapts Itself to the mojestio dignity of the iierson. 

But with all his literary excellence, the peculiar merits of 
this great mon wore, poiluiiis, tlio faculty of pi-ofonud and 
jihilosophical tiiuught, and tlie moral courage which led 
Idni to disregard personal inoonvcuience in the expression 
of his sentiment. Deep thought is the infonuing soul, that 
everywhere sustains and inspires the Imiiosing grandeur of 
his elo«iuenoe. Even In the Essay on the Sublime and Deauti- 
fni, Uie only work of pure literature which lie attempted— 
that is, the only one which was not an Immediate expres- 
sion of ids views on public affairti— there is still tlie same 
lie.Uuess of thouglit, the same basis of “ divine philosophy,'* 
to Hupiiort the harmonious siqierstructure of the language. 
And the moral courage which formed so remarkable a feature 
In Ids character contributed not less essentially to Ills literary 
success. 

It sooms to be a law of nature, that the highest degree 
of cloiiueiioo demands the nidou of the noblest qualities of 
character, as well as intellect To ildiik is the highest exer- 
cise of the mind ; to say what you think, the boldest etroit of 
moral courage : and both these things are required (or a really 
l>owcrful writer. Elo^pienoe without thoughts is a more 
istrado of words ; and uo man can express with spirit and 
vigour any thoughts but his own. Tide was the secret of the 
eloquence of Rousseau, which is not without a certain analogy 
in its forms to that of Burke. The principal of the Jesuits' 
college one day inquirod of him by wliat art be had lieen able 
to write so well. / said what I thought," replied the un<‘ere- 
monious Qenevaii ; oouveying in these few words the bitterest 
aatire on the systom of tlie Jesuits, aud the best expluiutiuu 
of bis own. ^A. II. Ecti'ett, 

In the “ Downfall of Poland," by Thomas Camp- 
bell, and the spirited word-painting by Professor 
Wilson of the recovery of a child by its mother 
from an eagle’s eyrie, to which even a sailor had 
not dared to climb, the reader will find admirable 
exeroiees, in the first-named for his elocutional 
XKitvera, anc in the latter for his ability to render 


a well-described scene even still more graphic by 
the manner in which he reads it. 

The following is an extract from a debate for 
young speakers, and forms a osefnl exercise in 
elocution : — 

XIX. CHARAOTEB OP JULIUS CJBSAB. 

First Speaker.— “Was Cieaaragreat man?" -What revo- 
lution has taken place lo the flrst appointed government of the 
universe— wliat now and opposite priiieiple has begun to 
direct the operations of nature— wliat refutation of their long- 
established precepts has deprived Reason of her sceptre, and 
Viitue of lier throne, that a cliarocter which forms the noblest 
theme that ever merit gave to fame, should now become a 
quostioii for deliato ? 

No painter of human excellence, if he would draw tlie 
features of tliat hero’s cliarocter, ueed study a favourable 
light or striking attitude. In every jiosture R lias majesty ; 
and the lJueamouts of its beauty are proniineut in every imlnt 
of view. 

It is 0 generally received opinion, tliat uncommon circum- 
stances make uncouimoii men : Csisar was an uucoinmou man 
ill common circumstances. The colossal mind commands 
your admiration, no less in the pirates’ captive, tlian in the 
victor at Pharsalla. Who but the first of his race could have 
made vassals of his savage masters, nun'ked them into rever- 
ence of a superior nature, aud tlireatciiod, with security, the 
])Owcrthat held him at its mercy? Of all the strikiug inci- 
dents in Ciesar's life, liad histury preserved for us but this 
single one, It would have been su/Hcleiit to make ns fancy all 
the rest— at least, wo should have said, ‘* buch a mou was boru 
to conquest and to empire ! " 

To expatiate on Csesar’s powers of oratory would only be tj) 
Olid one poor euloglum to the testimony of the first hlstorlaiiH 
Cicero himself grants him the )^lin of almost pre-eminent 
merit ; and seems at a loss for words to exjiress his adiiiir.i- 
lion of him. His voice was musical, his delivery energetic, 
his language chaste and rich, appropriate and iiecultar. And 
It is well presumed that, had ho studied the art of publi - 
siieakiiig with as much industry ns he studied the art of war, 
he would liavo been the first of orators. Qidntilian says, he 
would have been the only innu capable of combating Cicem ; 
but graniliig ttiom to have been equal in ability, what equal 
contest could the timid Clecro— whoso nerves fail him, and 
wlinsc tongue falters when the Forum glitters with arms— 
what equal contest could ho liave held with the man whose 
vigour chastlseil the Bolgap, and annlhllateil tlio Nervll, that 
iiialntalnetl their ground till they were hewn to pieces on the 
si>ot? 

His abilities as a master of composition were undoulitodly 
of the first order. How admirable is the structure of his Com- 
mentaries t What perspicuity and animation nre tliere in the 
dctiils I You fancy yourself upon the field of action ! You 
follow thcdevelupmentof his plans wltii tlie liveliest curiosity ’ 
You look on with unwearied attention, as he foi’tities his 
camp or Invests his enemy, or crosses the impetuous torrent ! 
You Itehold his legions, as they move forwanl from diflbrent 
jioints to the line of battle t You hear the shout of the onset, 
aud the crash of the encounter ; and, breathless witli suspense, 
mark every flnctiiation of the awful tkle of war 1 

As a politician, how eousummate was his address !— how 
gi-and his projections !— how happy the execution of his mea- 
sures f He goveniB his province witli such equity and wisdom 
as add a milder but a fairer lustre to his glory, and by their 
fame prepare the Roman people for his Iiappy yoke. U|)oii 
the very eve of hla rapture with Ponqiey, he sefids back, on 
demand, the borrowed legions ; covering with‘ iwanls the 
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•oldlen that may no long^^r aem him, and whose weapons on 
the morrow may be tamed against his brea8t<-preseQting liere 
s noble example of his respect of right and of tliat niaguaiii. 
mity which maintaina that gratitude should uot cease, tiiough 
benefits are discontinued. When he reigns sole master of tiie 
Bonwn world, how temperate Is his triumph 1— how scrupu* 
loos his resp^ for the very forms of tlie laws ! He discoun- 
tensnoes the profligacy of the patricians, and endeavours to 
preserve the virtue of the State by laying wholesome restraiuts 
upon luxury. He eneoumgea the arta and aoieuces, patmnises 
genius and talent, respects religion and Justice, and puts iu 
pnu^ce every means that can contribute to the welfare, the 
happiness, and the stability of the empire. 

It is unnecessary to recount the military exploits of Caesar. 
Why should 1 compel your attention to follow him, for tlie 
hundredth time, through hostile myriads, yielding at every 
encounter to the force of his invincible arms ? As a captain, 
he was the first of warriors ; nor were his valour and skill 
more admirable than his abstinence and watchfulness, his 
disregard of ease and his endurance of labour, his luuderatioii 
and his mercy. Perluips, indeed, this last quality forms the 
most dominant feature in his character ; and jiroves by the 
consequences of its exceM, tliat virtue itself requires restraint, 
and has its proper bounds which it ought not to exceed— fur 
Cesar’s moderation was his ruin ! 

Tliat Cwaar bad a heart susceptible of friendship, ami alive 
to the finest touches of humanity, is uuquostiunable. Why 
does he attempt so often to avert the storm of civil war? 
Why does he pause so long u])on the briuk of the Rubicon ? 
Why does he weep when he beholds the head of his unfortu- 
nate rival? Why does he delight iu iiardoning his enemies— 
even those very men that had deserted him ? 

It seems as if he lived the lover of mankind and fell— as the 
bard expresses it-'Vanquished, not so much by the weax>ous 
as by the ingratitude of his murderers. 

If a combination of the most splendid talents for war with 
the most sacred love of jwace— of the most Illustrious public 
virtue with the most endearing private worth -of the most 
unyielding courage with the most accessible moUeratioii, may 
constitute a great nuui, that title must bo Ceesar’s I 

Second Speaker.— No change lias taken place in the first 
appointed government of the universe ; the opemtiuns of 
nature acknowledge now the same principle that they did lii 
the beginning*; Reason still holds her sceptre, Virtue still fills 
her throne; and tlie epithet of great docs not belong to 
Oasiarl 

I would lay it down, as an unquestionable position, that the 
worth of talents is to be ostiiuatM only by the use we make of 

them. If we employ them m Uie cause of virtue, their value 
IS great ; if we employ theui in the cause of vice, they are less 
than worthleaa— they are pernicious and vile. Now let us ex- 
amine Cesar's talents by tliis principle, and we shall find, that 
neither as an orator nor as a politician— neither aa a warrior 
nor as a foiond— was Cesar a great man I 

If 1 were asked, ** What was the first, the second, and the 
last principle of the virtuous mind ?” I should reply, “ It wus 
the love of country.” It was the love of parent, brother, 
friend i— the love of mam I— the love of honour, virtue, and 
religion 1- the love of every good and virtuous deed I I say, 

then. If I were asked, ** What was the first, the second, and the 
last pHnoiple of the virtuous wind ?" 1 should reply, ** It was 
the love of country 1 ** Without it man is the basest of his 
kind t -a selfish, cunning, narrow speculator t— a trader in the 
dearest interests of his species I— reckleas of ever}’ tie of nature, 
sentiment, aflbetion ! W^t was Casar’s oratory ?- How far 
did It prove him to be actuated by the love of country? It 
Justified tot poUtleal interest the invader of his honour!— 
^heltared the incendlaiy I— abetted treason I— flattered the 
people into their own undoing !- assailed the libet'Ues of his 


country, and liawled into silence e\‘ery virtuous patriot that 
■truggled to uphold them ! He would have be^ a greater 
orator tlian Cloero ! I question the assertion— I deny that tt 
is correct !— He would liave been a greater orator tbui Cicero ! 
Well !- let it psHs— he miglit have been a greater orator, but he 
could never have been so great a man. Which way soever he 
directed his talents, the same inonliuata amldtion would have 
led to the same results ; and had he dev'oted hliuself to the 
study of oratory, his tongue had produced the same eilbota as 
his sword, and equally desolated tlie human kingdom. 

But Cmaar is to be admired as a politician 1 I do not pretend 
to define the speaker’s idea of a politician ; but 1 shall attempt 
to put you in possession of miue. By a politician, 1 under* 
ataiul a man who studies tlie laws of prudence and of Justice 
as they are applicable to the wise and happy govunimeut of a 
peoide, and Die leciprooal obligations of states. Now. how 
far was Ceesar to be admired as a politician? He makes war 
U]>on the iunuueut Spaniards, tliat his military talents may not 
autfor fVom inaction. This was a ready way to preser>'e the 
lieace of his province, and to secure its loyalty and affeotlou t 
That he may be lecorded as the first Roman that bad ever 
crossed the Rhine in a hostile manner, he invades the on* 
olTending Germans, lays waste their territories with fire, and 
plunders and sacks their country. Here was a noble policy !- 
that planted in Die minds of a brave and formidable people the 
fatal seeds of that revenge and hatred which finally assisted 
ill accomplishing the destruction of the Roman Empire I la 
short, Ctesar’s views were not of that enlarged nature which 
could entitle him to the name of a great politician ; for he 
studied nut Die liappiness and interest of a community, but 
merely his own advancement, which he accomplished— by 
violating the laws and destroying the liberDee of his country. 

That Cwsar was a gi*eat conqueror I do uot care to dispute. 
HisaUmiiers are welcome to all the advantages that result 
from such a position. 1 will not subtract one victim from the 
hosts Diat perished for his fame ; or abate, by a single groan, 
Die sufTerings of his vanquished enemies. But 1 will avow it to 
be my oxunlon, that tlie character of a great conqueror does uot 
necessarily constitute that of a great man ; nor can Die recital 
of Ciesar's victoiies produce any other impression upon my 
mind than what pioceeds from the uontemplaUon of those 
convulsions of the earth, which in a moment inundate wiUt 
min the plains of fertility and the abodes of peace ; or, at ouu 
shock, convert whole cities Into the graves of their living 
population ! 

But C.esar’s iiiuiilflccnce, his clemency, his moderation, aud 
Ids affectionate imtiiro, constitute him a great man ! What 
w'as his munificence, ids clemency, or his niodeniDon ?— Dm 
automaton of Ids ambition ! It knew no aspiration from the 
Deity! It was a thing from the hands of the mechanician! 
— an ingenious mocker}* of nature! Its action seemed spun* 
taneouh— its look argne<l a soul— but all the virtue lay in the 
finger of the operator. Ilf could possess no real niunlfloeuce, 
iiiodenitioii, or clemency, who ever expected Ills gifts to be 
doublefl by return— who never abstained, but with a view to 
excess; nor sxmred, but for the indnlgenoe of rapacity.— 
KiimHes. 

The following tract on the mission and duty of 
the man of learning affords a fitting conclusion to 
our lessons in Elocution : — 

XX. THE 8CHOLAIt*8 MISSION. 

Tlie wants of our time and ootiniry, the eonsiitution of our 
inoderu sotdety, our whole |>asition- personal and relaDve- - 
forbid a life of men* scholarstiip or Uterary pursuits to the 
great miyfority of those wfio go out from our ooUegea. Bow* 
ever it may have been in other times and other lands, bMW 
and now, but few of our educated men arc privileged— 
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** From the 1oo|dio1e« of retreat 
To look npon the world, to hear the sotind 
Of the great Babel, and not feel lU atlr." 

Boetftjr hae work fee ne, and we mnat forth to do it Fall 
early and haatily we moat gird on the manly gown., gather np 
the looae leavee and scanty feagmenta'of otir youthful lore, 
and go out among men, to act with them and for them. It la 
a praetkHd age ; and our Wisdom, such aa it is, “ most strive 
and ory. and utter her voice in the streets, standing in the 
plaees of the paths, crying in the chief place of oonconrse, at 
the entry of the city, and the coming in at the doors." 

This state of things, though not suited to the tastes and 
qualities of all, is not, on the whole, to be regretted by edu- 
cated men as sneh. It is not in literary production only, or 
chiefly, that educated mind finds fit expression, and fulfils its 
mission in honour and beneficence. In the great theatre of 
the world*s affeirs, there is a worthy and a sufficient sphere. 
Beolety needs the well-trained, enlar^. and cultivated Intel- 
lect of the scholar in its midst I - needs it, and welcomes it. 
and gives it a place ; or, by its own capacity, it will take a 
place of honour, infiuenoe, and power. The youthful scholar 
lias no occasion to deplore the fete that is soon to tear him 
firom his studies, and cast him into the swelling tide of life 
and action. None of his diaciplinar;' and enriching culture 
will be lost or useless, even there. Every hour of stud>, 
every truth he has reached, and the toilsome process by which 
he reached it ; the heightened grace or vigour of thought or 
speech he has aoquired—all shall tell fully, nobly, if he will 
give heed to the conditions. And one condition, the prime 
one, is, that he be a true man, and recognise the obligation of 
a man, and go forth with heart and will, and every gift and 
acquirement dedicated, lovingly and resolutely, to the tnie 
and the right. Tliese are the terms ; and apart from these 
there is no success, no influence to l>e had which an ingenuous 
mind can desire, or which a sound and far-seeing mind would 
dare to seek. 

Indeed, it is not an easy thing, nay, it is not a possible thing 
to obtain a substantial success, and an abiding influence, ex- 
cept on these terms. A fectitious popularity, a transient 
notoriety, or, in the case of shining talents, the doom of a 
damning may fall to Isul men. But an honoured name, 
endinring influence, a sun brightening on through its circuit, 
more and more, even to its serene setting — this boon of a true 
success goes never to intelleetunl qualities alone It gravitates 
slowly but surely to weight of character, to intellectual ability 
rooted in principle. —CreorDw Putnam. 


ACOUSTICS.— III. 

[Continufd from VoJ. VI., p. 357.] 

FACTS CONNECTED WITH THE PROPAGATIIN OF 
SOUND-VELOCITY OF SOUND IN DIFFERENT 
MEDIA - EFFECT OF CHANGE OF TEMPERA- 
TURE-RESONANCE- REFLECTION OP SOUND - 
ECHO. 

It appears that sound can be propagated to some 
extent through almost^ all kinds of substances; 
indeed if a medium is not utterly destitute of elas- 
ticity, it will convoy the vibrations of sound. Of 
course, in different media, sound is propagated at 
very different velocities and to different distances. 
It has been found that the velocity of sound in any 
medium varin €u the tquare iwtt of itt “ ehuticUy ” 
and imteroely st the equate root of iU density. If 


V represent the velocity, then it is obtained by the 
following rule 



where E is a coefficient generally called ** Yonng’e 
modulus " of elasticity, and D denotes the deiudtj 
of the medium. Solids can be subjected to different 
kinds of strain, whilst liquids and gases can be 
subjected to only one. hence we And different rates 
of propagation in solids, especially in different 
directions, but in liquids and gases only one rate of 
propagation in all directions. 

The temperature of the medium, especially if gas 
or air, exercises a great effect on the rate of propa> 
gation of sound, whereas in solids the effect is com- 
paratively small. The correotion for changes of 
temperature will be referred to presently. 

PROPAGATION OP SOUND BY SOLIDS. 


The earth propagates sound readily, and travellers 
tell us that earthquake shocks have been heard at 



Fig ae. 


great distances, the sound having evidently been 
propagated through the earth rather than through 
the air. The North American Indians and other 
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iQT^feni make use of this property of the earth, 
nd place the ear to the earth when wishing to 
leteot the approach of an enemy. 

Coal, being light and elastic, is an excellent con* 
[actor of sound, and imprisoned miners have been 
ble, on this account, to signal to their rescuers by 
nocking on the walls of their prison. Through 
olids, such as iron, sound is propagated with great 
apidity. M. Biot made some experiments on the 
onduction of sound by a series of water-pipes 
onnected with lead and tarred rope in the usual 
ray; the transmission ot the sound must have 
>een considerably delayed by these connections 
s compared with the rate which would have been 
attained had the pipes been continuous ; but even 
rith this disadvantage the rate of propagation ob- 
ervedwas about 10,600 /eet per second, or 9^ times 
is fast as in air at the same temperature. Sound 
8 propagated readily and with great rapidity in 
rood, especially fir-wood, the velocity of transmis- 
ion m that case being about 18 times that in air 
The experiment carried out at the Polytechnic 
nstitution, to which reference was made in our 
ast lesson, shows the readiness with which such 
rood transmits sound. 

A common toy, formed of two tin or pasteboard 
ylinders connected together by a wire or string, 
hows how readily and rapidly sound is conveyed 
hrough such solids as compared with the air. 
Vords spoken gently into one of the cylinders are 
eadily distinguished by applying the ear to the 
ither, at a distance which renders the sound quite 
naudible in air. 

The velocity with which sound is propagated in 
ome solids has been found to be approximately as 
oUows : — 


Solid 

Rate of propagation of 
sound in feet per second. 

liver 

8,808 

ron and Steel 

16,500 



12,188 

flsu 

17,836 

hk 

11.280 


10,060 


VBLOOITT OF SOUND IN OASES. 

The rule v = ^ gives the velocity of sound 

a gases. For example, hydrogen is, bulk for bulk, 
bout ^ of the weight of air, and conveys sound 
bout four times as fast, a result in accordance with 
he formula. If the gas or air is heate^l in a close 
essel without being able to expand, it transmits 
ound more rapidly, its pressure being increased ; 


and even in the free air a oorreotion for rise of 
temperature is necessary. 

Generally, if p denote the intensity of pressure 



Fig. 27, 


of the air or gas, the velocity v given by the formula 
V = practice lie between v = ~ 

and V =r 1*41 and is generally found to 


agree nearly with the latter formula. It will be seen 
that the velocity of sound is independent of the 
height of the barometer, since any change of baro- 
metric pressure affects p and D alike. The result of 
change of temperature may be concisely, and with a 
fair amount of accuracy, put in the following form : — 
If the velocity of sound in air at 0^ Centigrade is 
1,087 feet per second, the velocity at iP Centigrade 


will be 


.«ir >/i + 5* 


Many experiments have been made to determine 
the rate at which sound travels through the air, and 
we are able to caloulate approximately, from the 
results obtained, the length of the waves produced 
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Prom th® loophole* of retreat 
To look upon the world, to hear the eoand 
Of the great Babel, and not feel It# atlr." 

Boeloty h»» work for na, and we mu#t forth to do it Full 
oarlg and haatlly we muat gird on the manly gowii„gather up 
thk looae leave* and acanty ftngmenta'of our youthful lore, 
and go oat among men, to act with them and for them. It ie 
a praetioal age ; and our Wiadom, aUoh as It is, “ moat strive 
and cry, and utter her voice in the street#, standing in the 
of the paths, crying in the chief place of concourse, at 
the entry of the city, and the coming in at the doors." 

This state of things, though not suited to the tastes and 
qualities of all, is not, on the whole, to be regretted by edu- 
cated men ea auch. It is not in literary production only, or 
chiefly, that educated mind And* lit expresaton, and fUlflls ita 
miaaion in honour and beneflcence. In the great theatre of 
the world’s affairs, there is a worthy and a sufficient sphere, 
fleclety needs the well-trained, enlarged, and cultivated Intel- 
lect of the scholar in its midst 1- needs it, and welcomes it, 
and gives It a place ; or, by It* own eapsclty, it wiU take a 
place of honour, influence, and power. The youthful scholar 
haa no occasion to deplore the fate that is soon to tear him 
from his stndlea, and cast him into the swelling tide of life 
and action. Kone of his disciplinary' and enriching culture 
will be loit or useless, even there. Bvery hour of study, 
every truth he has reached, and the toilsome process by which 
he resfhed it ; the heightened grace or vigour of thought or 
speech he haa acquired— all shall tell fully, nobly, if he will 
give heed to the conditions. And one condition, the prime 
one, is, that he bo a true man, and recognise the obligation of 
a man, and go forth with heart and will, and every gift and 
acquirement dedicated, lovingly and resolutely, to the tru«* 
and the right. Tliese are the terms ; and aiiart from these 
there is no success, no influence to be had which an ingenuous 
mind can desire, or which a sound and far-seeing mind would 
dare to seek. 

Indeed, it Is not an easy thing, nay, it is not a possible thing 
to obtain a sulisUntial success, and an abiding influence, ex- 
cept on these terms. A factitious popularity, a transient 
notoriety, or, in the case of shining talents, the doom of a 
damning ^si«, may fall to bad men. But an honoured name, 
enduring influence, a sun brightening on througii its circuit, 
more and more, even to its serene setting—tliis boon of a true 
■uocess goes never to iutellectunl qualities alone. It gravitates 
slowly but surely to weight (»f character, to intellectual ability 
rooted in principle.— 0«crgf Putnam. 


ACOUSTICS.— III. 

[Continufd fnm Vol. VI., p. 357. J 

PAOT8 CONNECTED WITH THE PROPAQATIIN OF 
SOUND- VELOCITY OF SOUND IN DIFFERENT 
MEDIA - EFFECT OF CHANGE OF TEMPERA- 
TURE- RESONANCE- REFLECTION OF SOUND - 
ECHO. 

It appears that sound C5an be propagated to some 
extent through almost ‘all kinds of substances; 
indeed if a medium is not utterly destitute of elas- 
ticity, it will convey the vibrations of sound. Of 
r^ourse, in different media, sound is propagated at 
very different velocities and to different distances. 
It has been found thitt the velocity of sound in any 
medium varies as the square root of its “ elofticity ” 
and iaverasfy a» the squa/re root of its density. If 


V represent the velocity, then it is obtaiiMid by^th© 
following rule : — 



where E is a coeflScient generally called “ Toung’a 
modulus ** of elasticity, and j> denotes the density 
of the medium. Solids can be subjected to different 
kinds of strain, whilst liquids and gases can be 
subjected to only one, hence we find different rates 
of propagation in solids, especially in different 
directions, but in liquids and gases only one rate of 
propagation in all directions. 

The temperature of the medium, especially if gas 
or lur, exercises a great effect on the rate of propa- 
gation of sound, whereas in solids the effect is com- 
paratively small. The correction for changes of 
temperature will be referred to presently. 

PROPAGATION OF SOUND BY BOLIDa 


The earth propagates sound readily, and travellers 
tell us that earthquake shocks have been heard at 



Fig 26. 


great distances, the sound having evidently been 
propagated through the earth rather than through 
the air. The North American Indians and other 
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fitii^fers make use of this property of the earth, 
and {dace the ear to the earth when wishing to 
detect the approach of an enemy. 

Coal, being light and elastic, is an excellent con- 
doctor of Boond, and imprisoned miners have been 
able, on this account, to signal to their rescuers by 
knocking on the walls of their prison. Through 
solids, such as iron, sound is propagated with great 
rapidity. M. Biot made some experiments on the 
conduction of sound by a series of water-pipes 
connected with lead and tarred rope in the usual 
way; the transmiission or the sound must have 
been considerably delayed by these connections 
as compared with the rate which would have been 
attained had the pipes been continuous ; but even 
with this disadvantage the rate of propagation ob- 
served was about 10,600 /eet per second, or times 
as fast as in air at the same temperature. Sound 
is propagated readily and with great rapidity in 
wood, especially fir-wood, the velocity of transmis- 
sion in that case being about 18 times that in air. 
The experiment carried out at the Polytechnic 
Institution, to which reference was made in our 
last lesson, shows the readiness with which such 
wood transmits sound. 

A common toy, formed of two tin or pasteboard 
cylinders connected together by a wire or string, 
shows how readily and rapidly sound is conveyed 
through such solids as compared with the air. 
Words spoken gently into one of the cylinders are 
readily distinguished by applying the ear to the 
other, at a distance which renders the sound quite 
inaudible in air. 

The velocity with which sound is propagated in 
some solids has been found to be approximately as 
follows : — 


Solid. 

Rate of propagation of 
sound in feet per second. 

Silver 

8,808 

Iron and Steel 

lS,.*i00 

5?PP«** 

12,188 

Glase 

17,836 

Oak 

11,280 


10,660 


YBLOCITT OF SOUND IN GASES. 

The rule v = /y/ ^ gives the velocity of sound 

in gases. For example, hydrogen is, bulk for bulk, 
about ^ of the weight of air, and conveys sound 
about four times as fast, a result in accordance with 
the formula. If the gas or air is heated in a close 
▼essel without being able to expand, it transmits 
sound more rapidly, its pressure being increased ; 


and even in the free air a oorreotion for rise of 
temperature is necessary. 

Generally, if p denote the intensity of pressure 



Fig. 27. 


of the air or gas, the velocity v given by the formula 
V = practice lie between v = 

and V = \J 1-41 and is generally found to 


agree nearly with the latter formula. It will be seen 
that the velocity of sound is independent of the 
height of the barometer, since any change of baro- 
metric pressure affects p and D alike. The result of 
change of temperature may be concisely, and with a 
fair amount of accuracy, put in the following form : — 
If the velocity of sound in air at 0^ Centigrade is 
1,087 feet per second, the velocity at iP Centigrade 
wUlbe 




Many experiments have been made to determine 
the rate at which sound travels through the air, and 
we are able to calculate approximately, from the 
results obtained, the length of the waves produced 
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1)7 any given note. This inquiry is rather a difficult 
one, ae there are many disturbing causes, such as 
the temperature of the air, the amount of watery 
vapour present in it, etc. A calm night is usually 
selected for the experiment, as the air is then much 
quieter. Two stations of observation are chosen, 
several miles apart, but so situated that each can 
be seen from the other. Cannons or guns are then 
discharged at regular intervals of about ten minutes, 
and, since the passage of light is practically instan- 
taneous, the moment of firing is thus seen, and the 
distant observers note very accurately, by means 
of chronometers, the Interval between seeing the 
flash and hearing the report. The true distance 
between the two stations is then measured, and, 
dividing this by the number of seconds, the velocity 
of the sound is ascertained. In an experiment of 
this nature tried in France many years ago, the 
distance between the observers was 20,354 yards, 
and, as the mean of several observations, the time 
occupied by the ijound in travelling this distance 
was found to be 54 '6 seconds. This gives a velocity 
of 1,118 feet per second, when the air is at 60® Fahr., 
that being the temperature during the experiment. 
The velocity and direction of the wind will of 
course affect the result As the temperature in- 
creases, the speed increases likewise at about the 
rate of a foot a second for every degree. Generally, 
then, wo may state the velocity of sound in the nir 
at 60® Fahr. to be 1,120 feet a second, and to increase 
one foot per second for every degree Fahrenheit 
that the temperature is raised. More accurately 
the rate is increased two feet per second for every 
degree Cewtiffrade rise of temperature, or 114 feet 
for one degree Fahrenheit. In other gases the 
velocity of sound is somewhat different : wc can, 
however, cosily determine it, since it is found to 
vary inversely as the square roots of their densities. 
Hydrogen, for example, is sixteen times less dense 
than oxygen, and sound travels through it at four 
times the speed. An increase of density thus 
serves to diminish the velocity, and this is why 
sound travels more slowly in air at a low tempera- 
ture. 

The following results are approximately those 
obtained by the experiments of Wertheim 


M«4lain. 


IUt« of ]»ropagmtioTi in 
fe«t IKT M«cond at Uie 
I reeling temperature. 


Air 

Omen.- - • 
Hjurogen • - 
Gsrbonm OxMe- 
Ourbonio AolU > 
OleftantOMh • 


l.OS.') 

1.040 

4.105 

1.105 
S50 

1,030 


VBLOCITT OF 80T7HJ> 1» UQUIPfl. 

The velocity of sound in water was measured by 
Ckilladon at the Lake of Geneva in 1826, and bis 
** classical " experiments are worthy of description. 
Two boats were moored at distance of 13,500’ 
metres apart. One of them carried a bell immersed 
in the water, as shown in Fig. 26. Its hammer was 
moved by a lever which was so arranged as to 
ignite a small quantity of gunpowder at the same 
instant as the bell was struck ; an observer in the 
other boat ap- 
plying his ear 
to the trum- 
pet - sliaped 
tube as shown 
in Fig, 27, 
this tube 
having its 
lower end 
covered by a 
thin mem- 
brane and 
facing to- 
wards the bell. 

By noting the 
interval of Fig. 28. 

time wbicli 

elapsed between seeing the flash and hearing the 
sound, the velocity with which the sound travelled in 
water was determined. It should be observed that 
in all determinations like this, in which the senses of 
sight and hearing are both employed, an error may be 
introduced if impressions are received at different 
speeds by the two senses. It seems advisable to 
have observations of this kind checked by a second 
and independent observer. 

It has thus been found that in water the sound- 
waves are propagated at a rate of about 4,700 feet 
a second, solids (as already observed) conveying 
sound much more rapidly. A good illustration of 
the different rates at which gases and solids conduct 
sound may be observed by standing near a long 
iron railing, and getting a friend at a distance to 
strike it a nolent blow. Two distinct sounds will 
be perceived, the first caused by the vibrations 
conducted along the railing, while the other has 
travelled through the air, and hence arrives con- 
siderably after the first. In blasting operations, 
two concussions are often heard from a similar 
cause, the one being conveyed by the solid rock, 
and the other transmitted through the air. 

In substances which exhibit a fibrous or crystal- 
line structure, the sound travels in different direc- 
tions at different speeds. Along wood, for instance, 
it is conveyed in the direction of the fibres nearly 
four times as rapidly as across them. 
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^laving now ascertained the velocity at which 
MHind travehi* we can easily determine the length 
of the sonorous waves. It is, however, important 
for US first of all to obtain a clear idea of their 
nature. In water, each wa^^e^ consists of an eleva- 
tion and a corresponding depression, and the length 
is measured from crest to crest. In sound-waves, 
we have in place of these an area of condensation 
and one of rarefaction, and the length is measured 
from one centre of compression to the next. 

Now sound, as we have seen, travels 1,120 feet a 
second in air at the temperature of GO'^, and a C 
tuning-fork— that is, one sounding the note an 
octave above middle C— produces, say, 512 vibra- 
tions in the same time. Dividing 1,120 by this, 
wo find the length of the waves produced by that 
note to be about 2 feet 2 inches. An octave lower, 
the. waves are about double the length, or about 
4 feet 4 inches. 

BESONANOS. 

The above calculation may easily be verified by 
the student in rather a remarkable way. and in 
doing so he will obtain a good illukration of the 
manner in which a sound may be increased by 
resonance. 

Take a tall gloss jar, A, Fig. 28, and having struck a 
tuning-fork, hold it over the mouth of the jar. The 
sound will probably be unaffected. Now gently 
poor in water from a jug, making as little splash as 
possible; when it attains a certain height, the 
sound will be found to burst suddenly forth 
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with greatly increased power. On pouring more 
water in, the sound sinlw again to its former in- 
tensity. Ascertain, by repeating the experiment, 
the exact point at which the maximum intensity is 


attained, and then measure its depth from the top 
of the jar. If we are using a C fork, we shall find 
this depth to be 6^ inches, or just one-fourth the 
length of the wave. The return wave, therefore, is 
exactly synchronous with the return vibrations of 
the fork, and thus the sound is greatly increased 
and swells out with augmented intensity. When 
the water is at a different level, the vibrations 
interfere with one another, and clash to a certain 
extent. 

The manner in which the power of any sound is 
increased by resonance is well shown by an ap- 
paratus devised by Savart, and shown in Fig. 20. 
A large open-mouthed bell, A, is set in vibration by 
drawing a violin- 
bow across its 
edge. Close to it 
is a hollow cylin- 
der, B, the length 
of which can bo 
adjusted by 
means of a slid- 
ing tube. This 
cylinder is 
mounted on a 
universal joint, 
so that it can be 
turned in any di- 
rection, and its 
distance from A 
can be adjusted 
by means of the slide c, on which It is carried. 
The intensity of the sound will now be found to be 
greatly affected by the position of B. When the 
vibrations have almost ceased, m> that the bell is 
nearly inaudible, the sound will at once swell out 
on properly placing the cylinder. The air con- 
tained in B is made to vibrate in unison with the 
bell, and hence the greatly increased power of the 
sound. 

It is stated that in ancient times largo metal 
vessels were placed in theatres upon the stage in 
order to increase, by their resonance, the power of 
the actors’ voices. In the present tlay care is taken , 
in the construction of large buildings, to give them 
such a form as to render the speaker’s voice audible 
with the least effort to himself. 

RES05AT0BS AND ANALYSIS OF TONES. 

Helmholtz employed, in his researches on musical 
tones, a hollow globe of thin* brass, called a re- 
sonator (Fig. 30), open at botli ends, the larger 
opening admitting the sound and the smaller being 
applied to the ear. In a similar way to that already 
described the resonator ** speaks ” in response to a 
note which is the same as the fundamental tone or 



40 


THB NEW POPULAB BDUOATOR. 


note of the enclosed column of air. These instru- 
ments were oonstiiioted to form a series corre- 
sponding to the bass 0 of a man’s voioe and its 



Fig 81. 

suooessive upper harmonic^ In order to test tor 
the presence of a particular harmonic in a given 
xnnsical note, a resonator, in unison with the har- 
monic, is applied to the ear and held in a proper 
position with regard to the source of the musical 




Fig 82 


tone. If the resonator speaks," the harmonic is 
present. Koenig applied his manometric flames to 
a aeries of resonatorsr as shown in Fig. 31, and a 


revolving mirror at onoe showed to manj speciatoev 
which of the resonators responded to a sonorous 
body passed in front of them. 

BBFLBCTIOK OF SOUND, ECHO. 

In many respects waves of sound are closely 
analogous to rays of light and heat; like them 
tliey are capable of being reflected, and even re- 
fmcted, by the employment of suitable lenses. A 
good and simple experiment to illustrate the former 
of these facts can easily be tried with an ordinary 
concave mirror. Having placed a bright light at 
one side of the room, place the mirror opposite it, 
and, by holding some object in front of it, ascertain 
the point where the image of the light is formed — 
that is, the focus of the mirror. Now remove the 
light, and in its place suspend a watch. Owing to 
the distance, its sound will probably 
be inaudible to a person standing near 
the mirror ; but let him place his ear 
at the focus, and he will at once dis- 
tinctly hear it. As it is somewhat 
difficult to find the exact focus for the 
oar, the experiment will succeed better 
if a funnel be held at the focus, and 
the ear applied to the tube of this. 
The sonorous waves will thus be more 
fully collected and conveyed to the 
ear. The funnel in this case fulfils a 
similar purpose to a hearing-trumpet, 
the waves being reflected frgm side to 
side till they travel down the tube. 

If two concave mirrors be employed, 
as shown in Fig. 32, instead of one, 
the watch being placed in the focus of 
the one, and the funnel at that of the other, the 
sound will be heard at a much g^^ater distance. 
Curved roofs and ceilings sometimes act in this 
way, and reflect the sound, and hence the ceilings 
of large buildings have usually a vaulted form 
The arch of a bridge acts similarly, and 
two persona, properly placed under it, may 
often hold conversation with one another 
in tones so low that they are totally in- 
audible to a third individual standing be- 
tween them. 

In a similar way, two people situated in 
the foci of large concave mirrors may hold 
conversation with one another at a great 
distance. Two such mirrors, about six feet 
in diameter and about one hundred feet 
apart, were some time ago at opposite ends 
of the large ball in the Polytechnic Insti- 
tution at London. It was found that even when 
the hall was filled with people, and there was 
much noise, whispers utter^ by those In the focus 
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of^one ooold b« heaid by a listener in tbe foons of 
the other. 

The well-known whispering-gallery of St. Paul's 
is another good illustration of the reflection of 
sound. The wall surrounding the gallery is circular 
and smooth, and hence the vibrations produced by 
the voice, instead of being dissipated in space, are 
reflected from spot to spot, till they reach the ear 
of the listener at the opposite side. 

Fig. 33 will explain the manner in which the 
waves of sound are thus reflected by any smooth 
surface against which they strike. If the surface 
be rough or uneven, they wjll of course be irregu- 
larly broken up and scattered, just as the rays of 
light which fall upon an uneven surface are irregu- 
larly diffused. 

If A be the position of a sounding body, the waves 
of sound produced by it will be represented by con- 
centric circles so long as nothing intervenes to inter- 
fere with their motion. They soon, however, reach 
the obstacle P Q, where their course is arrested. The 
sound first meets this obstacle on the line A a, and 
is thrown back, so that the wave, M c D N, has its 
middle portion deflected into the arc C K D. The 
wave which reaches any point, c, will have travelled 
in the direction A c; but since the angle of incid- 
ence is equal to tliat of reflection, it will continue 
its course in the direction c B, and, to an observer 
at B, will appear to have proceeded from the point a, 
situated as far behind P Q as A is in front of it 
By considering in a similar way the waves that 
meet each portion of the obstacle, we shall find 
that the curve, c K D, in which the wave continues 
to move, after being reflected, is in reality an arc of 
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a circle, whose centre is at the point a. The laws 
of the reflection of sound are thus exactly the same 
as those for the reflection of light, and need not, 
therefore, be further explained. 

An echo is a repetition of a sound caused by the 
waves being reflected to the ear from some obstacle, 


as, for instance, a cliff or a lofty wall. If the re- 
flecting surface be very near, a distinct echo will 
not be produced, as the sound will return so quickly 
as to mingle with the original one, and merely 
render it somewhat indistinct; in fact, at distances 
of less than 100 feet from the surface there is not 
time for the reflection of a distinct syllable. This 
effect is well seen in speaking in a large empty room 
(Fig. 34), where the reflection from the walls will 



Fig 34. 

frequently render the words almost unintelligible. 
When the room is filled, the sound-waves arc W' 
confused and absorbed that tliis effect is much 
lessened. Curtains are frequently suspended in 
large rooms for the purpose of further damping the 
echo. 


SPANISH.— III. 

[Continued from Kol. VI., p. 866.) 


POSSESSIVE PRONOUNS. 


The possessive pronouns are, mio, fny ; tuyo, thy , 
suyo, hi», her, its, or their ; nuestro, tnir ; vuesiro, 
your. They are declined in the following para 


digm • 

Singular. 

MASCCLISe. FFMIKtKI 
Mio. mia ; 

Tuyo, tu>a; 

Suyo, Kuya ; 

Nuwtro, nueHtra; 

Vueatro, vuectra ; 


Plwral. 

MAaCUUNS. rCMIKIMK. 

tnioa, miaa. 

tuyof, tuyaa. 

■ttyoa, auyaa. 

nueatm, niu'ttraa. 

vueitroa. vuestraa. 


The possessive pronouns mio, tuyo, and suyo, wit h 
their feminines, drop their last syllable when they 
precede the noun to which they belong ; as — 


Mi padre, mi madre, My father, my mother. 

Sua caballoa, Hie (her or their) harm. 

If mio, tuyo, or suyo come after the noun to v. Lloh 
they belong, the last syllable is retained ; os — 
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i Padre mio ! ) madre mU ! ^/htk$r ! my mother ! 

Bate llbro ea auyo, Thin book i$ hie (or her»^ or 

tktire). 

The possessive pronouns agree in gender and 
number with the object possessed, and not with the 
person or thing possessing. Thus, su Itbro may 
mean hii hoah, her book, or ikeir hook ; sus libros 
may mean hit hook*, her hookt, or their hookt. 

The context will generally show whether suyo 
should be rendered hit, her, or their. Otherwise, to 
prevent ambiguity, de 41, of him ; de ella, of her ; 
do ellos, ef them (masc.); de ellas, of them (fern.) ; 
de V., or de VV,, of you, are added ; as— 

Eite Ifbro tn auyo de ^1, ThU hook U hit 

Hate Itbro ea auyo <le ellt, Thlt hook it hers. 

Hat«Ni Itbroa son auyoa do V., 7'hems huokt are yonrt. 

ICMtpa libroa ton auyua de ellaa, 'rhem Itookt are thelrn (fern.). 

The absolute possessive pronouns viine, thine, his 
Of on, her own, its own, ours, yours, theirs, are formed 
by placing the definite article before the possessive 
pronouns : thus, el mio, la mia, los mios, las mias, 
mine; el nuestro, la nuestra, los nuestros, las 
nuestras, ours ; as— 

Hn hemuino 7 el mio, JJit brother n)ul mine. 

Til nuulre y la mia, Thy mother and mine. 

Viievtraa hcnitauna y las miaa, Your tlsUrt and mine. 

When in English the preposition of comes before 
the absolute possessive pronoun, as in such phrases 
as “ a horse of ours,” “a dog of mine,” etc., thepro- 
(losition is not used in Spanish ; as — 

Uii hyo mio ea oapitan, A ton of mine it captain. 

Instead of the personal pronouns, the definite 
article is used in Spanish when any member or part 
of the human body is described ns being acted upon 
in such a manner as to make it evident that it refers 
to the person himself to whom the member or part 
belongs; as — 

El la tomd nor la mano. He took her by her (the) hand. 

Ella levanto loa ojoa, She raised her {the) eyes. 

If, however, part of the human body, or parts of 
dress, bo described as acting, or the object of an 
action, and the article alone would not leave it 
evident to whom such port belongs, then (instead 
of a possessive pronoun) a personal pronoun and 
the definite article arc both used ; as— 

El le toed la Miano, ire touehetl thr hand to-blin. 

/.a mano le tirniiilo, Tlir hand tn*hiin tirnthles. 

£1 le tomu lae botaa, He to*thee took tlte boots. 

In these examples the learner will perceive that 
in English the possessive pronoun alone would have 
l)een employed ; for example— Ae touched his hand, 
hit hand trembles, ho took thy boots. 

To prevent ambiguity. V. or VV. (your worship or 
your worships) is often used in liddition to the 
possessive pronoun or the definite article ; as, Yo Ic 
dey 6 V. muohas giAcias, I to him yive to your 
worship many thanks; that is, I yive you many 


thanks. But or las bijoe de V., sefior, son amables, ^ 
his or the sons ef your worship, sir, are amiable; 
that is, your sons, sir, are amiable. Mis bijas y lot 
suyas de Y. son jbvenes, my daughters and yours 
(his of your worship) are young. 

VOCABULABY. 

Caheza, A«ad. Gan;nnta, throat. For, by, through. 

CsdVe, t, street. Levantd.(Ac)miM(f. Sobriiio. nzpAca*. 

Duele, (it) pains. Nano, f., hand. Tomb, (M) took, 

(it) aeket. OJo, eye. 

Model Sentences. 

Laa caaaa son anyaa, the houtet Pedro en tmigo mio, Peter is a 
are hit (or here, or theirs). friend <g mine. 

Loa aombreroa aon auyoa de il, I.A muger levantd loa ojoa, the 
the hate are hit. rooman raised (her) the eyes. 

Tu hermana y la min tienrn Le duele la gargantade Pedro, 
banibre y aed, thy titter the throat of Peter pains 

and mine aie hungry and him;* i.e, Peter's throat is 

thirsty. soie. 

Exebcise 11. 

Translate into English 

1. El juezhabl6 4 sus amigos. 2. Mi madre tiene 
hambre. 8. Su criado tiene sed. 4, Su hija tiene 
tres cucharas. 5. Nuestras criadas son culpables. 
(5. El libro es mio. 7. La cuchara es tuya. 8. Los 
sombreros son nuestros. 9. Mi padre me vi6. 10. 
Los ^aballos son suyos de ella. 11. Las cucharas 
son suyas de olios. 12. Las caaas son mins. 13. 
El m6dico es amigo mio y suyo de 41. 14. El di6 
el libro 4 un amigo nuestro. 15. £1 levant6 las 
manos. 1C. Ella leN’antC los ojos. 17. El criado 
tiene un sombrero en la mano. 18. La cabeza me 
duele. 19. Me duele la garganta. 20. El pintor le 
tom6 el sombrero, y fu4 4 casa del m4dico. 21. Mi 
sobrino levantb la cabeza. 22. V. tiene su dinero. 
23. La muger tiene su libro. 24. V, escribiC algunas 
cartas 4 sus amigos. 25. VV. dieron tres libros 4 
sus criadas. 26. El m4dico le di6 4 V. muchos libros. 
27. Las casas son suyas de V. 28. Los caballos son 
suyos de VV. 29. Sus libros de VV. son buenos. 
30. V”. hall6 su dinero. 

Exebcise 12. 

Translate into Spanish ; — 

1. My friend is rich. 2. My mother is poor. 3. 
My friends found a treasure in the road. 4. Thy 
brother saw a book in the street. 5. A friend of 
mine found a hat. C. The physician spoke to his 
friends. 7. My brother is hungry. 8. His horse is 
strong. 9. All my books are thine. 10. His female 
servant is thirsty. 11. lam going to his (or her) 
house. 12. Our female servants are talkative. 13. 
The houses ai-e mine. 14. The spoons are hers. 16. 
The horses are theirs. 16. Thy house and mine (la 
mia) are beautiful. 17. Thy mother and mine have 
prudence. 18. Thy brothers and mine are very 
poor. 19. Their sisters and ours are proud. 20. 

* Literally, “ to bim paint the throat of Peter." 
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Peter Sb (a) ne|^wof mine and hers. 21. The 
painter is a fHend of mine and his. 22. A female 
servant of mine found a hat in the street. 23. She 
raised her hands. 24. Peter raised his head. 25. 
The male servant has a hat on (en) his (la) head. 
26. He took her by her hand. 27. She took him by 
his hand. 28. His head aches. 29. Peter's head 
aches. 30. My throat pains me. 81. The physician 
took his hat, and went to (the) house of the painter. 
32. The woman took the hats. 33. You gave a book 
to your father. 34. You (plur.) gave to your male 
servants two silver spoons. 35. Your daughters are 
very beautiful. 36. The oxen are yours. 37. The 
painter gave you three hat's. 38. Your sons are 
proud. 89. Your sisters are most amiable. 40. You 
have not your money. 41. The woman has not 
your book. 42. You wrote not letters to your 
friends. 43. Your father is rich. 

In the last eleven sentences of the above exercise, 
when the second person (you or your) occurs, it is 
to be rendered by T', and its objective cases and 
possessive pronouns ; thus, “ you found your book, ’ 
V, hallo 8U libro (literally, your* worship found his 
book), 

RELATIVE PRONOUNS. 


When the relative pronoun refers to persons, fNS 
is generally used for in the nominative case ; 
but in the objective case d quien or« que is used 
(generally the former) ; as — 

El hombre que halila, Tht man mto tptaki. 

La inuser d qui«n J uan vid, or The loomon u^om John mw, 
la iiuiger que Juan viu. 

If whom is preceded by a preposition, quien is 
always used in Spanish ; ns — 

El muchacho i>ara quien d la The boy for whom he t/W it. 
liizo, 

U»i hombre en quien el rey A man in whom the ling has 
tiene luucha contiauza, fNu<;A conJUhnoe. 

What, when it means that which, is in Spanish 
lo que; when it means what thing, it is que ; and 
when used before a noun, what or which is que or 
eual; as— 

Lo qne S algunoa guata i otros What to tome (e fieamnt, to 
(lirigiiKta, otktn ie ttiagueting. 

Yo no He qua Hbron leer, or / liww not wtuii (or which} 
yo no He cualeH libroa ieei . booka to read. 

He who or he that is in Spanish el que ; *he who, 
la que ; they or those who, los que (mnso.), Ins que 
(fern.). There is also the neuter form, lo quo. 

In Spanish a preposition is always placed before 
the relative pronoun which it governs ; as— 


The relative pronouns are quien, who ; el cual, 
whoy which, that ; que, who, which, that ; cuyo, 
whose, or of which. They are thus declined 


Singular. 

MASCDLIKE. FCMIXJXE. 

Quien 

Que. 

El coal,* 1« eual, 

Cuyo, cuya. 


Plural. 

MASCULINE. riLVlNINE. 

Quienes. 

Que. 

IxM cnalen, Ihh ciiales. 

CU)OH, CUJ'HI*. 


Quien always relates to persons, and agrees with 
its antecedent in gender and number ; ns — 


El general c« quien lo« vi<3, The grneral is (ht) who bqw 
them. 

Las reiiMH son quienes le inal* The (pteens are (they) w?u> reviled 
dijeron, him. 

When quien (or quienes) is governed by a verb, it 
is always preceded by the preposition d ; as — 


La (lama i quien V. temc, The lady whom you fear. 

El eual and qtte, like the relative pronoun that in 
English, relate to both persons and things, agreeing 
with their antecedent in gender and number. El 
cual is generally to be used to prevent the repetition 
of quien or que ; as — 

La vaca que vld, y de la cual The cow which he taw, and (v 
babla, es tiuiidn, which lu tyeaks, it timid. 

Cuyo is the possessive relative pronoun, answering 
to whose, which, or of which, in English, and agrees 
with the noun which comes after it ; as — 

El bombra eoya madre ea The man whom mother ia good, 
Uneua. 

La caaa cayon cuartoi son mt* The konet of which the rooms 
i m d otoa. are epacioue. 

* Lo cual in aouMtiinmi used iuatead of el eual 


La Ciudad cn que yo moro, The city tn which I dwell 

The relative pronoun can never bo suppressed in 
Spanish as in English ; thus, “the man I saw "must 
be expressed in full, “the man whom I saw.” 

VoCABULAllT. 

Agmdable. agree. D«rir, to eay. Leer, to read. 

able, pleaaniU. LcHgraclado. un/or- >laria, Uary. 
Ciiartn, room. tunate, unhajijyy, Nombre, nanu. 

Ciudad, City. PioH, G(hI. Poaible, pouiUe. 

CoiiHanca, conJUl' Hnccr, to nude, to Hal»e, (he) iinom. 

enre. do. Ihfe. tinlwn, (they) kwu\ 

Cnitlado, care, an- luivoHiblo, babidunn, wisdom, 

xiety. Juan, John. , Tuinar, (o (ofce. 

Model Suntenceb. 

Los vintnrPi n quienea V. via, El liombre cuyo hennano ea 
y de loH cualea Juan liab]<», general del cj^rettn, liallo 

Hou inuy riW)H, the painters un teaoro en la ciudnd, the 

whom yon eaw, and of whom man whose brother is general 
John spoke, art very rich. of the army, found a treasure 

Ella Habe lo que es bueiio, she in the city, 
knows what is good. Mis hermanoa non quienen loa 

La que tiene dinem, tiene rui. vio, my brothers art (they) 
dMo, the who has money, lute who saw them. 
care. 

Exercise IX 
Translate into English : — 

1. El hombre k quien cl Aleman di6 los sombreros, 
cs muy rico 6 ignorante. 2. El juez di6 los libros 
4 an pintor ingles, en quien el m4dico tiene mucha 
conflanza. 3. Las mugeres para quienes Pedro 
escribib las cartas, son muy hermosas y rlcai. 4. 
Las cucharas que Maria tiene, y las cnales el 
Frances haU6, son mias. 5. Iais calles cuyas catas 
son hermosas, son agradablcs. G. Las casas cuyoa 
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eoartos son espaciosos, son muy agradables. 7. El 
hombre qne tiene prud^ncia, es muj s^bio. 8. El 
bombre qne tiene dinero, tiene cnidado. 9. Lo qne 
es iznposible para Iob bombres, es posible para Dios. 
10. Lo qne es nuevo, no es viejo. 11. Pedro ama 
lo qne es bneno. 12. Ella sabe qne hacer. 13. El 
bombre no sabe que bacer. 14. Pedro sabe lo qne 
es bneno. 16. El pint or no sabe que libro leer. 
16. La que es sob^rbia, no es amable. 17. Los que 
aman la verdad, son s&bios. 18. La qne no es agra- 
dable, es desgracia^la. 10. La muger k quien Maria 
habl6, es muy amable. 20. El que tiene oro, tiene 
mucbo ouldado. 21. El Aleman di6 dos libros al 
bombre & quien Juan vi6. 

Exeboise 14. 

Translate into Spanish 

1. The physician is (he) who wrote the letter 
which you ( K.) saw. 2. The Spanish women are 
(they) who gave the books to Peter. 3. The women 
to whom the judge wrote the letters are very poor 
and ignorant. 4. The Frenchwoman whom Peter 
loves is very beautiful. 6. The German woman 
whom you ( V.) saw wrote me many letters. 6. The 
horse which John saw, and of which (del cudt) Peter 
epoke, is strong. 7. The man whose name is John 
came to my house. 8. The woman whose name is 
Mary gave me throe books. 9. John gave three 
silver spoons to a woman whose name is Mary. 10. 
The painter and the printer came to Madrid, in 
which city the painter found a treasure. 11. The 
woman who is proud and ignorant is unhappy. 12. 
The men who have money have cares. 13. That 
which is possible for Peter is possible for John. 
14. The Frenchman has the treasure that the 
physician found in the street of the city. 16. Mary 
knows what is good. 16. The painter knows not 
what to do. 17. The physician’s sister knows not 
what to buy. 18. My brothers know’ not which 
books to buy. 19. The Germans know not which 
bat to take. 20. She knows not what spoon to take. 
21. He who has wisdom has prudence. 22. He who 
has prudence Is wise. 23. My father lias a treasure 
which bis male servant found in the city. 24. They 
who gave us the books are our» friends.* 25. The 
city in which Peter found the book.s is large and 
beautiful. 26. The painter went to Madrid, in 
which city the streets are pleasant and the bouses 
handsome. 


KEY TO EXERCrSES. 

Ex. 6.-1. The way li narrow. 2. The houee is specious. 

5. The women ere prond. 4. The Englishmen have no money. 

6. The Eogllebwomen ere not hungry, t;. The 8i*enianiB are 
not thirsty. 7. The Amerlcen women ere liendsome. 8. The 
books ere new. 0. A good general is the soul of an army. 

10. The Frenchman la poor and proud. 11. Tlie physiuien’a 


friend is ignorant. 12. The judge is wise and rich. 18. A 
fhlse tongue does not love truth. 14. The Amerlcsns love 
money. 15. Tlie painter’s sons are strong and robust. 10. Tlie 
poor men ere hungr}*. 

Ex. 6.— 1. El Frances escribid cartas i la Bspafiola. 2. Los 
Americanos son oniigos de los Ingleses. 3. El camino del 
iinplo cs tenebroso. 4. Las liijas del Bspaftolo sou lindas. 5. 
Ixm libros son nuevos. 0. La casa del medico es espaciosa. 

7. Los caballos del Ingles sou fuertea. 8. Los bijos del juez 
son jiobres y sobdrbios. 0. La hUa de la Francesa es sobdrbia 
d ignorantc. 10. Las herinanas del pintorson licas y hermosas. 

11. Un buen houibre aina la verdad. 12. La lengim falaz no 
aiua la veidad. 13. Los Espaftoles y los Americanos aman 
dinero. 14. Los cucharas de plata sou nuevas. 15. El ca* 
niino es estrccho. 16. El hijo del Juez es inalo d ignorante. 
17. Los iinpresoros son ricos. 18. £1 criado del niddico es 
robusto. 

Ex. 7.— 1. The woman is very amiable. 2. The judge is very 
old. S. Tlie man-servnnt is very cul}/able. 4. Tlie Si)anish 
language is l>eautifUl and very iiarnionious. 5. Tlie moon is 
very brilliant. 6. The stars are very briUlaut. 7. Tlie towers 
are very lilgh. 8. The Spanish women are very proud. 9. The 
Judge is very scruimlous. 10. The house is very high. 11. 
Tlie ox Is as strong as the horse. 12. The Jointer is more 
robust than the printer. 13. Tlie maid-servants of the Spanish 
lady are more talkative than the inen-servanta of the German. 
14. The sun is more brilliant than the moon. 16. The moon Is 
less brilliant than the sun. 16. The physician’s daughter Is 
loss hanclsoine than the judge’s daughter. 17. Tlie houses 
are not so high as the towers. 

Ex. 8.-1. El monte es nlti'simo. 2. El criado es muy viejo, 
3. La lengna esjtaAoIa es b<*lla e muy aniioniosa. 4. El sol es 
muy brilliaiite. 6. Las estrellas sun muy brllliantes. 6. £1 
plntor es tan sobi^rbio que el juez. 7. El caballo es tan fuerie 
como el buey. 8. El carpi iitero es tan rico que el Impresor. 
0. Las liljas de la Alemana son m^uos culpables que las hijas 
de la £s})afiola. 10. Las estrellas son m^nos brllliantes que la 
luna. 11. El lenn es mas fUerte que el caballo. 12. £1 juez es 
inos sAbio que el medico. 

Ex. O.-l. Peter wrote me two letters. 2. She gave him a 
book. 3. He found them. 4. She wrote to them some letters. 
6. The physician spoke to tliem. 6. I am poor and old. 7. 
Tliou art very wise. 8. He is ignorant 9. We are strong and 
rich. 10. The {laiiiter gave tliee a silver spoon. 11. Tlie 
woman saw us. 12. The carpenter B{)oke to ns. 18. Tin* 
Spaniards BjKike to liim. 14. The judge lias nnicli coutidem e 
in you. 15. Peter gave you the book. 16. Tlie German did 
not give you the money. 17. The German lady did not speak 
to you. 18. The woman did not sjieak to me. 19. Tl»e iwinter 
saw thee not 20. The carjienter did not fliid them. 21. I am 
going to give you a book. 22. You are rich. 23. You(plur.) 
are iKJor. 24. You (plur.)are proud. 

Ex. 10.— 1. Pedro me escribid dos cartas. 2. £1 pintor ledio 
on libro. S. Ella los hallo. 4. £1 les cscribio algunas cartSH. 
5. Yo aoy pobre y viejo. 6. Eljuezlethabld. 7. Tueresmnv 
rico. 8. ^lessabio. 9. Nosotros somos ignorantes. 10. Elios 
son ftiertes y ricos. 11. El pintor te did una ctichara de plata 

12. La muger nos vid. 18. £l carpintero nos liabld. 14. La 
BspaAola le habld. 15. El inddico le vld. 16. La Francesa loe 
vi6. 17. La Alemana las vl6. 18. El carpintero lo hiso para 
41. 10. El pintor tiene oonAanza en ella. 20. Los iinpresores 
tienen muciia oonflanza en el. 81. El Ingles lo hlxo paim nil. 
22. V. roe did nn libro. 28. V. es muy sAbio. 24. V. ttene 
hambra 25. V. ti':ne una casa. 26. •TV. tienen sed. 87. W. 
no son Bol^rbios. 28. VV. aman la verdad. 29. Bl mAdico 
tiene muclia conflaaza eu V. 80. To voy 4 darle on libro. 
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. ELEOTKICITY. — XVI. 

[Oonti%u 0 d/nm VcL VL, p. 889.] 
ACCUMULATORS. 

The th^rmoelectrio battery will continue to supply 
a current as long as energy in the form of heat is 
expended on it, but the voltaic battery will only 
continue to supply a current till the positive 
element—which is the fuel —becomes consumed. 
The current is generated by the expenditure of the 
energy stored up in the positive element, and will 
be generated— under suitable circumstances— till 
that store becomes exhausted. If we have any 
means of renewing the store, we increase the length 
of time during which the current will be generated. 
In the case of an ordinary zinc and copper cell, if 
we send a current backwards through it, that is to 
say, if the current enters the cell through the 
copper, and leaves it at the zinc, it will be found 
that a certain amount of zinc will be deposited 
from the solution on the zinc rod. The nature of 
the deposited zinc does not now concern us ; it is 
sufficient to know that by expending energy in the 
form of current on the cell we deposit zinc, and 
thereby increase the store of energy existing in the 
cell. The primary battery is thus recersible, and in 
its reversible form it is known as a iecomdary battery^ 
or as an accumulator. An accumulator is, there- 
fore, a combination of materials upon which energy, 
in the form of current, can be expended, and which 
thereby acquires the property of generating a 
current on a subsequent occasion. 

If a current be sent through a dilute solution of 
sulphuric acid by means of two platinum plates im- 
mersed in it, the water in the solution will be de- 
composed, oxygen will be evolved at the plate by 
which the current enters the liquid, and hydrogen 
at the plate by which it leaves it. If the generating 
source be now withdrawn, it will be found that the 
platinum plates immersed in the acid have acquired 
the power of generating a current, whose direction 
is in an opposite direction to the original one. The 
explanation of the phenomenon is that the platinum 
plates have been covered with layers of hydrogen 
and oxygen respectively, and as hydrogen is a 
fairly good fuel, it acts as the positive element for 
generating a current when the original source is 
withdrawn. Such an arrangement of materials is 
an accumulator, but it is an accumulator of very 
small capacity, since the amount of hydrogen that 
can be stored upon the surface of a platinum plate 
is an extremely small quantity. The capacity of 
such an accumulator can be increased by increasing 
the area of the platinum plates, but under no cir- 
cumstances can it be rendered sufficiently large to 
be of any commercial value. 


THE PLANT4 ACCUMULATOR. 

It will be noticed that in the above-mentioned 
experiment the platinum is not acted upon ohemio- 
ally, and therefore plays no active part in the 
working of the accumulator. If other substances 
be substituted for platinum very different results 
will be obtained, owing to the fact that they are 
chemically acted upon by the evolved gases. Lead 
is the substance which is almost universally used 
in modern accumulators, and the researches on this 
substance by Gaston Plants have laid the founds* 
tion for all future development. If lead be sub- 
stituted for platinum in the above experiment, 
hydrogen will be formed on one plate as before, but 
the oxygen on the other will enter into chemical 
combination with the lead, and will form on that 
plate a film of peroxide of lead. This is a chocolate- 
coloured substance, which sticks firmly to the plate, 
and which consists of two particles of oxygen in 
combination with one of lead. The other plate will 
be covered with a layer of hydrogen, and will turn 
a greyish colour, but no chemical action will take 
place. If the source be now withdrawn, the ac- 
cumulator can send a current for a short time, but 
its capacity is very small. When it is completely 
discharged, the source is again applied, but in such 
a way as to send a current through the accumulator 
in the opposite direction to the first charging 
current, A film of peroxide of lead will now be 
formed on the surface of the plate which was 
previously unacted upon, and the other plate will 
become covered with hydrogen. The accumulator 
is now discharged and again charged, as in the first 
instance. This alternate charging and discharging 
in opposite directions is continued for a long time 
with the following results : — Each successive 
'Charging takes a longer time than the preceding 
one, which means that the capacity increases with 
each charging. The accumulator is completely 
charged when the gases begin to rise through the 
liquid from the plates, since this means that the 
plates have become completely covered with their 
respective layers. This alternate charging and dis- 
charging is known as forming the plates, and its 
object is to expose as large an amount of surface 
to chemical action as possible. At each charging 
the oxygen attacks a fresh portion of the lead, so 
that the plates in the course of time become 
thoroughly honeycombed, and expose an extremely 
large area to useful chemical action. The reversing 
of the current perforates both plates in the same 
manner, so that when the accumulator is finally 
charged and ready for use, one plate consists of 
pure lead thoroughly honeycombed all over and 
covered with a layer of hydrogen, and the other of 
peroxide of lead, with a small amount of oxygen 
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and ozoiio. Tho lend plate now nets as the fuel in 
order to generate a current, and it becomes burnt 
Tip or oxidised in the process. For this reason it 
should be called the positive plate, but both the 
general public and manufacturers have got ac- 
customed to call it the negative. In order to avoid 
any possible confusion on this subject, the true 
positive or pure lead plate will in this lesson be 
called the grey plate, and tho true negative or per- 
oxide plate will be called the brown jdate. The 
terminal of tho brown plate is almost invariably 
painted rod, and tho terminal of the grey plate black. 

On commencing to discharge such an accumulator 
the initial B.1I.F. is about 2*5 volts, but after a short 
time this falls to between 2 and 21, which may be 
looked upon as Its normal working e.m.f. The high 
E.M.F. at starting is due to the gases on the surface 
of tho plates, but these are quickly exhausted, and 
the effective working substances are then the pure 
lead on one plate and the peroxide of lead on the 
other. 

Tho process of making the Plants accumulator is 
illustrated in Fig. 84. Two rectangular sheets of 


lead, each having a projecting lug to serve as a 
terminal, are laid one abo\e tlie other, but separated 
from each other by two india-rubber bands ; these 
are then rolled into the form of a cylinder, as shown 
in the left-hand side of the figure, and are maintained 
in this position by an ebonite cross placed on the 
top. The whole is then immersed in sulphuric acid 
of tho strength 1 in 10, and the forming process 
commenced. The accumulator is allowed to rest 
for some 10 or 16 minutes, 'fully charged, before 
the current is reversed. The forming process takes 
several months to carry out, and when completed, 
one plate is largely reduced to the condition of- 
spongy lead-lead in a finely divided state— and 
the othor consists principally of peroxide of lead. 

OHBMICAL ACTION. 

The brown plate is composed of two substances— 
a lead core in oontao£ with a peroxide coating ; and 


as these two substances occupy widely dliTerent 
positions as regards their heat values, it is natural 
to expect that local action would take place between 
them when both are immersed in sulphuric acid. 
As a matter of fact, this local action does take 
place, and takes place to a considerable extent 
during the interval that the accumulator is allowed 
to rest between charging and discharging. The 
effect of this local action is to still further attack 
tlie lead core, and to form lead sulphate (PbS04), 
and a layer of this substance thus gets interposed 
between the core and its coating. Lead sulphate 
is insoluble in sulphuric acid, and is a very bad 
conductor, so that its formation between the per- 
oxide and the lead practically checks further local 
action. Plantd recommends the 10-minute interval 
between the charging and discharging, in order to 
allow this local action to take place, since by its 
means more of the lead core is rendered active 
material. When the current is reversed, the 
sulphate gets reduced by the hydrogen evolved by 
the decomposition of the acid, thus : — 

2H -f PbS04 = H2SO4 -f Pb. 

Hydrogen. Lead sulphate, SuljAuric acid. Lead. 

The amount of this sulphate that forms on the plate 
depends upon tho length of time that 
the accumulator is allowed to remain 
charged; and if the time be consider- 
able, nearly all tho peroxide may be 
converted into sulphate, and the ac- 
cumulator thus lose its charge. 

IMPnOVEMENTS IN ACCUMULATOES. 
The process of formation of the Plants 
accumulator is long, tedious, and expen- 
sive ; and when completed, there is too 
little space allowed for the free circulation of the 
acid between the plates, and too great a liability of 
the accumulator getting short-circuited. Again, 
peroxide of lead is a bad conductor ; and when one 
plate gets almost completely converted into this 
substance, the resistance of the accumulator in- 
creases enormously, whilst at the same time the 
other plate, being almost completely converted into 
spongy lead, is liable to disintegrate and fall to 
pieces on the slightest provocation. The improve- 
ments in the modem accumulators over the original 
forms of Plants consist almost entirely in devices 
for overcoming the faults just mentioned. 

In modern pjiste accumulators the time of forma- 
tion is reduced from a question of months to hours, 
plenty of space is allowed for the circulation of the 
acid, and the mechanical arrangement of the plates 
is such as to allow only the smallest possible ohance 
of short-circuiting. The plates consist of two 
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portions— a framework (nsoally known as the grid), 
which is not chemically acted upon to any appreci- 
able extent in the working of the cell, but which 
serves the doable purpose of holding the active 
material in the desired position and of conducting 
the current from that material to the terminals: 
the active material consists of paste, which can 
almost wholly be converted either into peroxide or 
spongy lead. 

LEAD AND ITS OXIDES. 

Lead occurs in nature principally in combination 
with sulphur to form lead sulphide, PbS, usually 
known as galena. It is obtained in the pure state 
by roasting the galena in a reverberatory furnace. 
It is a fairly good fuel, though not as good as zinc ; 
in a finely divided state it will take fire in the 
atmosphere at the ordinary temperature. In a dry 
atmosphere or in pure water it is not attacked, but 
if any moisture be present in the air, or any air 
in the water, it becomes quickly oxidised and 
tarnishes. 

Oxides of Lead. 

PbgO. — Lead suboxide. 

PbO.— Lead monoxide. Also called litharge or 
massicot. 

PbOo. — Lead dioxide or peroxide. Also called 
minium. 

Pbj 04 — Red lead, or oxide. This is a mixture of 
the two previous oxides in the proportion of two of 
the former to one of the latter. 

Pb ,03 — Lead sesquioxide. A combination of 
the monoxide and dioxide in equal parts. 

Of these oxides of lead, the first and last are 
unimportant as far as accumulators arc concerned, 
but the other three are all important. 

PbO. — Lead monoxide is obtained by heating lead 
in the presence of air, and takes the form of a 
yellow powder. When heated to redness it fuses, 
and crystallises in flakes, and in this form it is known 
as litharge or massicot. 

PbOj.— Lead peroxide is a brown powder of a 
highly oxidising nature, and is the substance with 
which the brown plate is covered when the accumu- 
lator is fully charged. 

PhsO^.— Red lead is obtained by heating lead 
monoxide to a moderate temperature in the presence 
of air. 

grids op paste accumulators. 

The grids are rectangular in shape, and consist 
of an alloy of lead and a little antimony. They 
are cast in iron or steel moulds which are heated 
almost to the melting-point of the alloy, and are 
allowed to cool as soon as the metal has been poured 
In. Fig. 85 shows one of the e.p.8. accumulators, 
in whioh the grid of the outside plate is repirefented 


by the light lines. A thick band of alloy surrounds 
the grid and a number of strengthening pieces are 
shown passing through it. These grids hold tho 
paste— which is the active material in the accumu- 
lator — in position, and must on no account allow 
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any of it to drop out, ns such an accident might 
short-circuit the accumulator by bridging over th(* 
dihtfince between the two plates. A section through 
the grid of an E.p.s. accumulator is shown in Fig. 86 
In this figure the shaded portion denotes the grid 
and the unshaded portion the space for the paste — 
in the lower portion of the figure the paste is shown 
filled in. It is thus seen that the paste is keyed 
in, and cannot fall out unless it breaks along the 
central line, which is an unusual accident. The 
grid for the brown plate is cast somewhat more 
substantially than the one for the grey plate, os it 
is subjected to greater buckling strains. A number 
of plates are usually placed in the accumulator in 
order to increase its capacity, and there is always one 
more of the grey than of the brown plates, thus form- 
ing an unequal number of plates in each accumulator 
and having the two outside ones always grey. Bach 
grey plate has two feet and a lug cast on it, and 
both the feet and lugs of all these pUrtes are burnt 
to substantial lead bands as shown ; lead bands aro 
also burnt to them about half way up at each side. 
All the grey plates are thus firmly connected to one 
another at five places, and such an arrangement is 
known as a section. The brown plates have lugs 
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but no feet, and are connected together by the lead 
Imnd burnt to the tope of the plates, and by the 
connections at the lugs. The legs of the grey plates 
rest on pieces of wood placed at the bottom of the 
vessel, and the brown plates rest 
by means of little projections on 
the horizontal bands joining the 
grey plates, but are, of course, in- 
sulated from them. The distance 
between the plates is about | 
inch, and this distance is main- 
tained by the forked celluloid 
separators which run over each 
plate as shown. 

PASTS. 

Brown Ploitet. ~—Wlx red lead 
with sulphuric acid of the strength 
of one in eight, so as to form a 
soft paste, and immediately fill up 
all the spaces in the grid. No 
time must be lost in the mixing 
of the paste and the placing of it 
in position, and it is advisable 
only to mix sufficient paste for 
one or two plates at a time. The 
necessity for haste in the opera- 
tion arises from the fact that the 
addition of sulphuric acid to the 
red lead converts the latter into 
lead sulphate and peroxide, and 
this reaction should not be com- 
pleted before the paste has been 
Fig. se.—S^ioM placed in its final position. The 
or is p,». Grid. chemical reaction that takes place 
is as follows : — 

PbaO^ -f 2 H,S 04 = PbOa + 2PbSO^ + 2HaO. 

Rtdhad. Sulphuric Peroxide LeodnuU Water, 
acid, ctf lead. phate. 

The brown plate thus consists of peroxide and 
sulphate of lead when the operation is finished, and 
both of these substances are insoluble in sulphuric 
acid. 

6fretf PlatoM. — The operation is similar to the 
above, but litharge is substituted for red lead, and 
the acid is of the strength one in twenty. 

FOBMATION OF TH£ PLATES. 

Bromn Plata . — The plates are all placed in a 
shallow vessel, and their terminals all connected 
together and to the positive terminal of a dynamo. 
Acid of the strength one in four is then run in so as 
to cover the plates, and the current is immediately 
started and kept on continuously for about twenty 
hours. At the end of that time, practically all the 
paste has heeh converted into peroxide of lead, as 


can be recognised by the chocolate colour, and the 
process of formation is complete. 

Qrey Plata.— "the grey plates are all connected 
up in a similar manner, but to the negative terminal 
of the dynamo. Acid of the strength one in twenty 
is used, and a weak current is kept on for about a 
week before the formation is complete. It is use- 
less to employ a strong current, since the energy is 
expended in decomposing the acid and evolving 
hydrogen, whilst the process of formation is not 
hastened. 

8ULPHUBIC ACID. 

The acid used in both the construction and 
maintenance of accumulators should be free from 
arsenic, which occurs as an impurity in the common 
commercial acid made from iron pyrites ; that made 
from native sulphur is the best. The density of the 
acid in an accumulator should never be less than 
1*100 nor greater than 1*200 : — 

15% acid has a density of 1 *100 
27% „ „ „ 1*108 

When the accumulator is fully charged, the 
density of the acid is at its maximum, and when 
fully discharged at a minimum ; and between these 
limits the charge in the accumulator is almost 
proportional to the density of the acid. It is there- 
fore only necessary to know the density of the acid 
in the accumulator — which may be found by im- 
mersing a hydrometer — in order to have a very good 
idea of the amount of its charge The level of the 
liquid gradually sinks in an accumulator owing to 
evaporation, and to the liquid carried off in spray 
when charging. Water alone is lost by evapor- 
ation, but both water and acid are lo^t by spraying. 
This defect must be made up by the addition of 
dilute acid, and the tops of the plates must on no 
account be ever allowed to project above the liquid. 

CHARGING. 

When accumulators come from the manufacturers 
and are set up, they must be charged— Continuously 
if possible — for about thirty hours, when they will 
begin to boil. By boiling is meant the free evolution 
of hydrogen in the form of bubbles from the liquid ; 
this indicates that the accumulator is fully charged 
The strength of current should be at the rate of not 
greater than 6 amperes per square foot of brown plate, 
which means about 4 amperes for every brown plate. 
When a number of accumulators are connected 
up in series, the charging should be continued till 
they all boil eqtmlly. The proper strength of current 
is obtained when the E.M.F. of the dynamo is about 
10 per cent higher than the E.1I.F. of the accumu- 
lators, but as the fi.M.F. of the accumulators is small 
at starting, that of the dynamo slionld be regulated 
accordingly. A series-wound dynamo should on no 
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aoooont be used for charging, since if the E.ir.F. of 
the accumulators owing to any circumstance over- 
oame that of the dynamo —which might happen 
through the engine slowing down or some such 
accidental cause — the accumulators would send a 
current backwards through the dynamo and reverse 
its magnetism ; when the engine then regained its 
proper speed, the current would flow in the wrong 
direction through the accumulators and possibly 
ruin them unless the accident was discovered in 
time. A shunt dynamo should be used, since a 
discharge backwards only strengthens without re- 
versing its magnetism. The reaction which occurs 
in the charging of an accumulator is as follows : — 

PbSO^ + H,0 -f HaSO^ + PbO = 

Lead Water. Sulphuric Lead 
sulphate. acuL monoxide. 

PbOa + 2H,SO^-f Pb. 

Lead Sulphur- Lead, 
peroxide. \c add. 

A molecule of sulphuric acid is thus added to the 
liquid, which therefore becomes denser, and con- 
sequently a better conductor. A fully charged 
accumulator has onl}? about half the resistance of 
an uncharged one. 

DISCHARGING. 

An accumulator should not be discharged at a 
greater rate than the maximum charging current, 
but may be discharged at any lower rate than this. 
The resistance of an accumulator is almost inversely 
proportional to the current that it is giving, so 
that the terminal e.m.f. remains practically con- 
stant, no matter what current it is giving. This fact, 
as can easily be seen, i.s of immense advantage when 
working on a constant potential circuit, such as 
would be required for glow-lamps. Discharge should 
never be carried beyond 75 per cent, of the total 
charge in the battery ; beyond this point the e.m.f. 
begins to fall rapidly. The average working 
e6Bciency of an accumulator is between 65 and 70 
per cent. 

SULPHATING. 

The cause of failure of an accumulator in nine 
cases out of ten is due to sulphating ; this means 
the formation of the higher sulphate of lead 
(PbjSO^ on the brown plate. It first appears in 
the form of white spots on the brown plate, which 
quickly spread over its whole surface if steps are 
not immediately taken to arrest it. It is usually 
due to one of the following causes ; — 

(1) Discharging the accumulator beyond the 
point where the R.M.F. begins to fall rapidly. 

(2) . Allowing the acid to become too weak or 
too strong. 

(8). Short-circuiting. 
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(4). Allowing the accumulator to remain for a 
considerable time unused. 

Short-circuiting may be caused by a piece of 
paste or any foreign substance falling between and 
bridging over the gap between any two plates ; or 
it may be caused by the buckling of one or more 
plates till a pair of them touch. A short circuit 
can always be detected by that cell showing no 
tendency to boil when all the others are boiling. 
It may also be detected by an observation with the 
hydrometer ; if the density of the acid is low when 
the cell is supposed to be charged, the fault can 
usually be traced to the more or less partial short- 
circuiting of the plates. The immediate effect of 
sulphating is to lower the capacity, as that portion 
of the plate which is sulphated is rendered in- 
effective. The cure for sulphating is simple, but is 
only effective when taken at an early stage : con- 
tinual charging with a moderate strength of current 
till all traces of white have disappeared from the 
brown plate. During the proce.ss of reducing the 
sulphate the cell should on no account be used for 
generating a current till all traces of the white 
spots have been cleared off. The reduction of 
the sulphate is hastened by the addition of a 
little caustic soda to the liquid. The soda should 
not be added plain, but Should be di.ssolved 
in water— 1 oz. to 5 gallons— and some of this 
solution added. If the sulphate has spread over 
the whole plate, the section should be withdrawn, 
and each plate scrubbed with a wire brush and 
dilute acid till all the sulphate has been removed. 
The section is then replaced, and the accumulator 
well charged. When accumulators are not used 
for a considerable length of time, they should be 
charged regularly once a month in order to main- 
tain them in good working order, otherwise they may 
lose their charge by slow leakage and become badly 
sulphated. 

tribe's experiments. 

The curious manner in which the deposit occurs 
on insulated conducting plates is shown in the 
coloured plate given in Volume VI. 

In all the figures given there the arrows indicate 
the direction in which the current was passing. 
Fig. 1 shows the nature of the deposit on a sphere. 
Figs. 2 and 3, the deposits on egg-shaped bodies 
when the current flowed as indicated. Figs. 4, 5, 
and 6, the deposits on triangular plates of the same 
area when the current flowed at right angles to their 
planes. Figs. 7 and 8, the deposits on the outside 
and inside of a tube respectively, when the current 
flowed in the direction of its length. Figs. 9, 10, 
and 11, the deposits on plates when the current 
flowed in the direction of their length, and when 
the E.M.F. was gradually increased. 
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ALPHABETICAL LIST 07 VEBBS 07 THE OLD FOBM 
( Commonly called Irregvlar Verhi) {continued). 


itnrtymvM. 

IKDICATIVE. 

iye$eiit. 

INDICATIVE. 

Past. 

SUBJUNCTIVE. 

Pust. 

IMrEBATIVE. 

PABTICIPLE. 

to separate 

K. 

it^ fc^irt 

tdi) f(t)iete 

fc^fite 

gefc^ieten 

€(^etttnt. to appear 

fipeine, )c. 

id) fc^Un 

idj fc^icne 

fC^fine 

gefc^ienen 

Ck^dtcn, to scold 

ic^ tu et 

ic^ fc^alt (fc^olt) 

ic^ (indite 

fc^ik 

gef(^*>licn 

Ctpeeren, to shear 





ut? fd^ttrt, jc. 

idj) fc^cr 

ic^ fc^bte 

fdjtcre, fdiicr 

gefd)wren 

to shovo 

i(p JC. 

ic^ fc^ob 

ut fc^bbe 

f<bicb« 

gefld)ebcn 

€<^ie^rn, to shoot 

ici fc^iejie, jc. 

ict 

fc^ife 


gefc^offen 

to flay 

ic^ ft^inte, jc. 

id) ft^unt 

id) f(lj)flnte 

fetinte 

gefc^nnten 

6(^fafen. to sleep 

fd^lafe, tu f(t>IAffl/ n 

ic^ f(c^)licf 

i(^ fc^lUfe 

ft^lafc 

gcfi^lafen 

W to bent 





i(^ fc^lflge, lu f(^Ugfl, cr 

irt) JC. 

id) fc^lug 

ic^ fc^fflge 

fd)f«ge 

gefd)(agrn 

to sneak 

itf) fcbtic^ 

i(^ fc^Iic^e 

fd)leid)f 

gcfd)li(tcn 

^*•'5 to whet, toi 
sharpen 

to slit 

fc^Icifc, JC. 

id) fc^Uff 

id) fc^liffc 

ft^Uife 

gefc^iiffen 

ic^ fc^teiie, jc. 

*) f<^ti^ 

id) fd)lifT< 

fd)ifi^e 

Acfcftiiffen 

®<iUejlen, to shut 

id) fc^lie^e, jc. 

id) fctlPS 

ict fd)lcffe 

fcblicpe 

gefdjti'ffcn 

® 41 ingen, to sling 

fd^lingc, jc. 

ic^ fdbi^ug 

id!) fcbldnge 

fd)Itnge 

gcfc^lungen 

€(^mciilen. to fling 

ict fc^mcipe, jc. 

ut 

icb fd)inif?c 

fd)niciHe 

gefc^miffen 

®<^mcl)cn, to melt 

i(i} fdimdjf, tu 

ic^ fciimol) 

icb fc^mblje 

fc^nnlj or 

gcfc^mcljen 

®<^nautrn, to snort 

or « fc^mitjt 

or fctuuijt 



fd)melje 


i(f) f(f)naube 

ic^ fc^nob 

id) fc^ni'be 

fc^nciube 

gefd)npben 

to cut 

id} f(i}neite. jc. 

i«i fc^nitt 

ut fc^niite 

fc^ncitc 

gcfcf)nittcn 

®(^Taubfn, to screw 

i(^ fc^raubr, jc. 

ic^ fc^raubtc 

1 icf) fc^raubtc 

fc^TAube 

gcfc^rAubt (gc. 

®t^>rflf»cn, to write 


(fc^Jtob) 

(fd)rDbf) 


fc^roben) 

i(t ft^reibc, jc. 

i(t) fdbrieb 

id» fi^rifbe 

fetreibe 

gefebrieben 

•t^rtien, to cry 

i(t >c. 

ict fetne 

ict fc^rice 

fc^rcie 

gefebrieen 

fik^tcu, to stride 

tc^ fcbwttf, JC. 

ict fc^ritt 

ict fc^ritte 

fc^rcite 

gefebritten 

to grind roughly 

idj) JC. 

jc^ fc^rotete 

ict fc^rotete 

[terete 

gefebroten, gc. 

©t^warrn, to suppurate 

id) f<t»Arf, JC. 

i(^ fc^njcr 

icf) fttwbre 

fctnjdre 

febretft 

gcfcbiumn 

®(^wei 4 rn, to be silent 

idj) f(t»«ige, JC. 

i ict fc^wieg 

td^ fcbnjiege 

fd>tt>fige 

gefebnjirgen 

®c^nxUen, to swell 

ict fc^wcllc, tu fdjjtvtUfl, ci 

i(^ fc^tuoU 

i<^ fc^wbUe 

fcbwiU or 

gefcbiurilcn 

®(^immcn, to swim 

fctnjidt 



fcl)»clle 

i(^ fc^njimme, jc. 

ici^ fc^tvAinm 

ic^ fcl()mdmm(, 

fdjicimme 

gefcbnjommen 

®(^whtbeii, to vanish 



f(t)ivbmme 


i<t fd^njintc, jc. 

i(t fctttJant 

ic^ fcbnjdntc 

fc^winte 

gcfcbwunten 

®<itrindfn, to swing 

icb fc^ingc, jc. 

ic^ fc^ang 

ut fctnjdnge 

fcbttjinge 

g^feb^nungen 

®(^ti»dr(R, to swear 

id) fc^njbrc, jc. 

tc^ fc^mcT or 

icf) fdj)tt>brc or 

fc^njore 

gefebttoren 

®e^it, to see 


fc^Juut 

ftbnjiire 


ict) ff^c, tu cr fitf)t 

|u^ fa| 

id) fd^ 


gefeben 

®cin, to be 

i(t bin, JC. 

ict UJAt. JC. 

icb tudre 

fei 

gmjcfen 

®<nteit. to send 

ict fcntc, JC. 

ict fantte and 

ict fentete 

fente 

gefantt and ge. 

®iftnt, to boil 

icb flctf, K. 

\ fenbett 
i(^ fett 

id) fbtte 

fiete 

fentet 

geftftten 

®mftcR, to sing 

i<t> flngf, JC. 

iti fang 

id) fdnge 

Tinge 

gefungrn 

®inrfti. to sink 

ict finfc, JC. 

i(^ fant 

id) fdnte 

Tmte 

gefunNn 

®iancit, to think, to muse 

ut finnc, jc. 

i^ fnnn 

»d>fAnne(fcnnc) 

finnc 

gefonnen 

®i|m, to dt 
®ottcii. to be obliged 

ict flbt. 

id) fed, tu fcfifl, ft fed 

i i<il fjf 

1 id) ftfUte 

it 

fibc 

foUe 

gefeffen 

gtfodt 


<•) Mal^f<^(a9cn and to cotuuU, are regular. l»») Regular in all other eignifications. as to 

demoUth or to drag. 
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lanaiTivE. 

ISOIOATIVK. 

1SDICA1IVC. 

tUWUMOTlVa 

IJIPSRATlVe. 




Pott, 

PARnotrLB, 

Cpaitett, to split 

fraitr, K, 

'Up fValtetc 

ub fi^aftete 

fbaUe 

gcri>a(tctt,gcnr«ltef 

eprhn, to spit 

up fpeu, }c. 

ub fpte 

ub fbiee 

fiJeie 

grlVi«« 

^ptiinen, to spin 

up fptitnr, K. 

ub fbann 

Up fpdnne 

fbmne 

gtfbsnnnt 

Crhiien, to split 



(frbnne) 


\tp ipltipt, If. 

ub fblii 

ub fbhffr 

fbictje 


io speak 

ttp frtf(te, tu er 

teb fbracb 

ub fbr«i<b( 

l>n<b 



ft h>tu^t 




@rr«§cn, 1 ") to sprout 

up frrtfpf. If. 

ub fbwf 

ub fbrife 

fprir^e 

gef»nt|f«i 

^rnn^eit, to spring 

fpnn^f, K. 

ub frrang 

Up frr«lnge 

frunge 

gefbrungcR 

to sting, to prick 

^f(^C, tu ft {lu^t 

teb fiacb 

icb fi'i<b< 

flub 

gefli<brn 

^te^cn, to stand 

flf^f, If. 

ub jlant, flunb 

ub flAnte, 

flebe 

geflamcn 

to steal 



fliinte 


up Mir, tu P«^lfl, er 
flifta 

let fitter. 1 

ub flubf 

ubfldbfe, fli^k 

flicbf 

geflobktt 

©tflgrn, to ascend 

Up flteg 

ub fliege 

flngc 

Offliegm 

^terbtn, to die 

flfrbf, tu flirbfl, er fltrbi 1 

ub flarb 

ub fl3rbe,fhlrbr 

fltrb 

geflrrben 

©tiebcn, to fly (as dust) 

tet fttfbf, ic 

up (lob 

ub flobe 

fltd'e 

gefloben 

@tmfcn, to stink 

ic^ fimfe, jc 

ub flan! 

ub flAnfe 

ffinfe 

geflunfen 

to push 

i<t fto§f, tu flcpcfl. ft fli'pt 

icb flies 

teb flujffe 

flope 

geMeu 

^treu^eti, to stroke 

up fltflC^C, If. 

ub flrub 

ieb flneftc 

firet<be 

geflruben 

etmten, to contend 

ic^ jlrfitf, K. 

ub flritt 

ub finite 

finite 

gcflriticn 

I^un, to dc 

Up tbuf, tu t^nfl, ft tput 

ub that 

teb fbiUe 

tpue 

gefbnn 

!lragcn. to be..r 

ict ttage, tu ttd^ft, er trAat 

ub trug 

ub trOge 

trage 

getrugen 

Ireffen, to hit 

up tteffe, tu tnfffl, ft mfft 

1 ub traf 

teb 

tnff 

getri'ffen 

ilmben, to drive 

u-t treibc, )c. 

ub tricb 

teb 

rreibe 

getrifbrn 

Jlrctcn, to tread 

teb ttete, tu tnftfl, ei Intt 

ub trat 

teb 

tntt 

getrrteii 

Irifffu, to drop, to trickle 

icb tneff, JC. 

icb treff 

ub itcffe 

triefe 

getteffen 

:innfen, to drink 

mnff, JC. 

ub tran! 

teb itAiife 

tnnfe 

grtrunfen 

^erHnc^fn, to die, grow 
pale 

^ertetben, I"*®) to perish 

tc^ verbieu^c, if. 

icb rerbfub 

teb verbfube 

vciblfube 

wrblwbcn 

Kb tftterbf, tu tertirbfl, 

ub rertarb 

ic») vertarbf, 

wrtirb 

rnttfrben 

* 

ft rcrtirbi 

rerturbe 



^Jertne^cn, to vex 

c< Mttrtcst 

f# rertref} 

c# mtreffe 

rertvicbe 

jurtrofien 

Uletgefien, to forget 

Kb wrgefic. tu mgiffcfl, ft 

ub Dcrgas 

teb vergdsc 

wrgt^ 

rergeffen 

SSfT^ebkn, to conceal 

renjipt 

Kb verbebh, u. 

ub rerbebhr 

teb verbcbhc 

?crb<ble 

wrbfbh or i9«r* 

©erltertn, to loose 





brbf'u 

Up Deriiftf, JC. 

ub verfer 

teb ’pcrfm 

wrfiere 

rerloten 

'-iJcrlbfctcji, to extinguish 

Kb wriofebf, tu tfrlofcbefl 

teb »rrf«^*tb 

teb uerlofebe 

wrtiff(pt orwr» 

vcrftffebm 

3>crf<t^U<n, (^) to die away 
in sound 

or \)ftUf(Cbtfl, ft verlC’fcbt 
or verhKbt 



Uf(p 


l<b tjftfcballr, JC. 

ub rerfcbi’ff 

teb vfrfcpNfe 

verfepa tie 

wrf<bPMftt 

iBmtirrcn, to perplex 

ub uxxoxnt, JC. 

ub «em)irrte 

ub verttMrrte 

wntjirre 

rerttjirrt or ter* 

ffisc^fen, to grow 





nuarfii 

Kb UKubfe, tu lotlcbfrfl/ tt 

ub tvu<b< 

teb ntiiebfe 

njaebfe 

grtvaebfett 

2B(53etter®ifj«n, (^) to weigh 

ivdfbfi 

ub wigt or ttjtf^f, tu 

ub ttjpg 

ub ttji'ge 

wage or uaege 

rcnjtgeit 


or njiegft, er ivAgt 



to wash 

or ttuegt 

ub tuafebe, tu todfcbfl, er 

ub toufeb 

ub toufvbe 

toafebe 

gnwflfebni 

2BeBeii, to weave 

n>Af(bt 

Wy wtbe, JC. 

ub lorb 

up tvbbe 

ttfebe 

gfnjcben 


W Always used with fern as its auxiliary, i*^) Also active in the sense of to tot tudderdy in motion, 
^ ^rtterbtiu to deetroy (active), is also used regular. W But little used, except in the past and 
participle. (**j SSa^cn is transitive, and »wgen is intransitive. SBirgnt, to rook^ is regular. W Regular, 
exo^ with the poets, or when used figuratively. 
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ivnNrnvE. 

INDICATIVr.. 

Present. 

INDICATIVE. 

Past. 

SUBJUNCTIVE 

Past. 

IMPERATIVE. 

PARTICIPLE. 

©rUben, to yield 

t(b wricbe, k. 

Ub wub 

kb wicbe j 

wekbe 

gewicben 

©eifen, to show 

Ub weifc, )c. 

ttb wiel 

ub wiefe 

wcife 

gewiefen 

©enten, to turn 

ub wente, k. 

i<b wentete or 

icb wentete 

wente 

gewentet or ge* 



wantte 



wantt 

©erben, to sue for 

itb werbe, tu wirbft, erwirbt 

iib warb 

icb witrbe 

wtrb 

gewmbcL 

©erten, to become 

icb werte, tu wirfl, er wirt 

icb wart or 

icb wurte 

werte 

gewcTten; (auxi- 


i(b tperfe, tu tolrffl, et wtrft 

wurte, jc. 



liary) worten 

©erfen, to throw 

1 icb warf 

kbwArfe, wflrfe 

wttf 

geworfer 

©inten, to wind 

ub winte, k. 

tcb want 

icb wAnte 

winte 

gewuntet 

©iffcn, to know 

ub nieig, tu weipt, er wei| 

icb wu$te 

icb wufite 

wiffe 

gewupt 

©pflen, to will 

i(b uiill, tu willfl, er will 

icb wpllte 

icb wpflte 

wotte 

gewpllt 

3 flb<n, to accuse of 

ub }cibr, K. 

icb 5«b 

ifb Jiebe 

««b< 

gejteben 

duben, to draw 

ub }hbt* 

«b m 

icb 

jwb« 

gtjogen 

dwingen, to force 

i(b jwinge, k. 

tcb jwang 

icb $wAnge 

jwinge 

gejwungen 


(^) Sck^n, to so/ten, to nullify, is regular. etc., antiquated, and only in poetical usage. 


OF THE New Conjugation 
(^Commonly called Jtegulwr Verds). 

In verbs of the New (or Weak) Form, the 
past tense and the past participle are not pro- 
duced, as in the Old Conjugation, by a change 
of the radical vowels, but by means of the suflSx 
-tt or -t, which serves as a tense characteristic. 
Thus, taking the radical part (lob-) of toben, 
to praise, and affixing thereto -«t or -t, we get 
lobet or tpbt, to which add the personal endings, 
and we have li'b«tc (lob + et -}- e) or tobtf, I praised ; 
lob«te(i or lobt«fl, thou didst praise, etc. 

The verbs of the New Form differ again from 
those of the Old, the former having in the past 
participle the termination -«t or -t, instead of -en ; 
as, 0 e(ob c t or getob t, praised. 

Paradigm op a Verb op the New Form. 

8 pben, to praise, is thus conjugated ; — 


PRCSKNT. 

Sing. 3<^ Ipb«, I praise. 
!t)u (pbfl. 

(h (obt. 

Plitr. CCBir tobcn. 

3^r (obt. 

6 U (oben. 

raSSBNT PBRnsCT. 

3(^ ^abe gelobt, I 
have praised. 
2)tt 9 c(obt. 

Ct gctobt. 

Plur, Sir ^abtn gdobt. 

gstpbt. 

^k'bobcn gdobt. 


PAST. 

3(^ (obtt, I praised. 

(obufl. 

(Kr lobte. 

©it tobtcn. 

3br lobtft. 

^ie (obten. 

PLUPERKKCT. 

Sing, 3(b gelpbt, I had 
praised. 

T'u batttfi gcfobt. 

^ bPtte gelobt. 
Plur. ©it fatten gelobt. 
3 ^r ^ttct gdpbt. 

Cie ^tten gelobt. 


INDICATIVE MOOD. 
Sing. 

Plur. 


FUTURE IMPERFECT. 

Sing. 3c^ nierte (obtn, I 
shall praise. 

Tiu mtvfl (pben. 

(5r Wirt lobrn. 

Plur. ©ir werten (pben. 

3 ^r wertet (pben. 

®ie wrrten (pbcn. 


FUTURE PERFECT. 

Sing. 3(^ werte gdobt ^aben, 
I shall have 
praised, 
wirft geipbt l^abett. 

* (Sr Wirt geipbt l^aben. 

Plur, ©ir wrrbrn gelobt 
l^abrn. 

3 ^r wertet gcipbt 
l^abett. 

®u wcrten gdobt 
l^abcn. 


SUBJUNCTIVE MOOD. 


PRESENT. 

Sing. 34> lobe, I may 
praise. 

T)u (obrfl. 

(Sr lobe. 

Plvr. ©ir lobcn. 

3^r (obet. 

(obcR. 


PAST. 

Sing. 3t^ (pbte, I might 
praise. 

T)u lobte^. 

(St lobte. 

Plur. ©tr Ipbten. 

3^r lobtet. 

®ie Ipbten. 


PRESENT PERFECT. 

Sing. 3(b b^be gelobt, I may 
have praised. 

^abeft gelobt. 

(Sr getobt. 

Plur. ©ii fiaben gelobt. 

3bt b^bet gelobt. 
die baben gelobt. 

FUTURE IMPERFECT. 

^ng. 3(b Wfrte (cben. (if) I 
shall praise. 

S>tt weitefk (pben. 

(Sr nmte lobcn. 


PLUPERFECT. 

Sing. 3(b gclobt, I 

might have 
praised. 

T)u bftttefl geicbt. 

(Sr bAtte geipbt. 

Plur. ©tr bAtten geipbt. 
3br bAttet geipbt. 

€te bAtten gelobt. 

FUTURE PERFECT. 

StTsg. 3cb werte gelobt baben, 
(If) I shall have 
praised. 

!Dii wcrtcfl geipbt bobcn. 
dr wccbcgdobt baben. 
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Furr&B umokPBCT. fctuiub PEitraoT. 

P/«p. Sir iMrtat loben. Plv/r, QStr loerten getoBt 

3^t mitct (obeit^ 3^ rutbtt gcto^t 

^Ibcn. 

Z\t »erlen Ubcn. ®ic tocrten gdobt 

^a6en. 

CONDITIONAL MOOD. 

rUTUBE IMPBUrECT. FUTUBE PEBFECT. 

Sing, tvirte lobcn, I Sin^. 3<p wflrtc getobt 

should praise. ^a6en, I should 

have praised. 

It)u tvilrtcfl {o{>en. n>urtc^ gelobt 

^abtn. 

dr Milrte Uhtn. dr wiirbe gdobt 

^a(en. 

Plwr. ®ir wilrrrn loitn. Plur. 2Dtr njOrtcn gdo6t 

^abrn. 

3^r nurtet lobtn. 3^r rourtrt gclotit 

^u6rn. 

®t< aflrten loben. @ie tvilrtien gelvbt 

^alxn. 

IMPERATIVE MOOD. 

PRESKKT. 

Sinff. Jot>f (tu), praise thou. 

fiDbf rr, let him praise. 

Plur. 8o6«n wir, let us praise. 

(i^r), praise ye. 
flc, let them praise. 

INFINITIVE MOOD. 

PBESEKT. PERFECT. FUTURE. 

^obfn, to praise. ®dot>t ^abcn, to 2oUn wcrtcn, to be 
have praised. about to praise. 


PIBBEMT. PAST. 

Spbmb, praising. dklobt, praised. 

The Mixed Conjugation 
(Embraoing the Irregular Verbs properly so edlledy. 

There are a few verbs (sixteen in all) which have 
a sort of mixed conjugation, partaking of the Old 
Form, in that they change their radical vowels to 
form the past tense and the past participle, and 
at the same time partaking of the New Form, in 
thiit they assume, in the same parts, the tenee^Hgn 
tc and the participial ending -t. These are they 
which, strictly speaking, are the irregular verbs 
of the language, and accordingly they are here so 
classed. Tliey will be found also in the general list 
of (so called) “irregular” verbs, which, for the sake 
of convenience, we have inserted. 

Paradigms of Irregular Verbs. 

In order to a better display of the irregularities 
of some of these verbs, we append the following 
paradigms. They will be found exceedingly con- 
venient for ready reference. Some of these verbs 
also have certain peculiar uses which require special 
attention. For this reason we have, immediately 
after each verb, added a series of explanatory re- 
marks, with copious examples illustrating the 
several ways in which they are employed. 

JUurfen, to be permitted, to dare. 

Ind. Prce. 3ct tarf, tu torffi, tx taxi; tt)it tflrfen, l^t 
turft, fie turfcn.—Pewf. tuxht, tu fcutftcfl, er tuifte ; ttir 
lurften, i^r fcurftet, fie turften.— Prw. Per/. 3e^ ^ate geburft ; 
»ir ^aben ^ttuxft.—Plvp. 3(^ ^ntte geturft; ith fatten 
geturft.— /’///. Imp. 3(t werte tflrfen ; tt)irtt>ftten tfirfcn. — 
Fut. Per/. 3(^ tvertc geturft ^oben , wtr luerten geturft ^aben. 


Verbs op the Mixed Conjugation. 


INFINITIVE. 

INDICATIVE. 

Pre$eiU. 

INDICATIVE. 

Past. 

HUBJUNCTIVE. 

Past, 

PAST 

PARTICIPLE. 

IMPERATIVE. 

©rennen, to bum 

regular 

i(b branntc 

Ub brennte 

gebrannt 

regular 

Qringen, to bring 

„ 

i(b braibte 

ub brAcbte 

gcbtoebt 

♦f 

3)etifen, to think 

»• 

ub toebte 

Ub tAebte 

grtaebt 

9t 

Durfen, to be permitted 

i(b tarf, tu tarffl, er tarf 

i<b turfte 

Ub turhe 

geturft 


"^aben, to have 

teb b<^be, tu bttfl/ b<it 

teb pattt 

ub tAtte 

gebabt 

»» 

Eennen, to know 

regular 

teb fannte 

ub (ennte 

gefannt 

»» 

•^bttnru, to be able, can 

t(b fann, tu (annfl, er faun 

ub (unnte 

ub fbnnte 

gefenut 

ff 

SDlogen, to be allowed, may 

ub tnag, tu magft, er tna,t j 

ub moebte 

ub mbibte 

grmoebt 

99 

SWijfcn. to be obliged, must 

t(b tnui, tu mu^t, er mup 

ub mubte 

i(b mufte 

gem upt 

99 

Stennen, to name 

regular 

ub nannte 

ub lennte 

genannt 

99 

fltentien, to run 


ub rantitc 

ub rennte 

gerannt 


®enben, to send 

»» 

ttb faiittc 

ub fentete 

gefantt 

9> 

6rite«, to be obliged, shall 

i<b tu ftfflfi, er foQ 

1 regular 

regular 

regul 


©eitteii, to turn 

regular 

ub wantic 

ub iventete 

gewantt 


©tffeu, to know 

i<b tueti, tu luetit, er »etf 

kb wuftc 

! ub tunite 

gewu^t 

99 

IfictteB, to be willing 

ub tu wUlfi, rr luiQ 

regular 

regular 

regular 

91 
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Sub. Prc 9 . turfe, tu tfirfeft, er tOrft; mx tflrfen, 
kfft fcurfen, — Pott, 3d? turfte, lu tfirftefl, ct tiirfre, 

whf tfiiftrn. tfitftet, fie tfirften. — Prc». Per/. 3<^ ffnht 
gctttrft , wit ^abcn geturft.— P/wyA 34? f>tS»e geturft , iiir 
ff4ttcn gfturft.— Iffijf. 34? wtrte turfen; mit imteit 
tflrfen. Put. Per/. 34? nwte geiurft ^aben , wit weneii 
gfturft ^abcit. 

CoND. Put Imp. 34? h?»?rte tfirfen , wtt wurten tiirfen. 
— Put. Per/. 34? wurte geturft ^oben ; uir wurtcn geturft 
l^abcn. 

Inf. Pres. Durfen, to be permitted.— Pe?/. ®eturft 
^ben, to have been permitted. 

PaBT. l^es. JDfirfcni, being permitted. — Past. 
(JJfturft permitted 

Remarks on I)urfcn.~This verb is generally 
to be rendered by to he j^enniited. The verb i.'-. 
also employed (only in the past subjunctive, 
however) to denote vihoi 2 )rohahli/ way he, and may 
then be translated by such words as might, need, 
would, etc.; thus — (5« liirfte jcbt ju fei», it way 
(or might') he too late now ; (S< turftc Dtenei4?t wabt fcin, 
it might perchance he true. It also signifies to need, 
to have occasion, etc., as * — (5fr barf nur refccn, he needs 
only speak ; (Jr barf fi4? bnrubcr mcbt wunbcrn, ho must 
not (or should not) wonder at that. When used 
without an infinitive after it, one must be supplied 
to complete the construction ; thus : — (Jr barf mdit in 
bal <0aii« (fcmmcn), he is not allowed (to come) into 
the house. 

Itonncn, to he able. 

Ind. Pres. 3ib hinn, bu fannfl, er fann ; wir fbnncn, ibr 
fbnnt, fie fbnncn. — Past. Sd? tonntc, tu fonntcfl, ct !onnte , 
wlr (onnteii, ibr funntet, fie fonntcn — Pres. Per/. 34? 
gefeniU, wir gefonnt.— 34? b^ttffldonnt, wir 
batten gefoniit. — Put. Imp. 34i wcrtc fonnen ; air wcrben 
fbnnen —Pvt. Per/. 34? W£»rbc gcfonnt baben, wir wcrten 
grfonnt babeii. 

Sub. P'Cs. 3dj fC'nne, bu fonnefl, er f^nne ; U'lr fbnncn, 
ibr fbnnet, fi« fimnen. — Past. 34? fonnte, bu foniitcft, er 
tbnme; wir fonntcn, tbr fbnntct, fte fbnnten. — Pres. Per/. 
3<b gefpnnt , wtt qcfonnt. — Plup. 3cb 

gefunnt ; wir b^tttrn qxfcnnt.— Put. Imp. 34? wcrbe fbnnen , 
wir Wftren fbnnen —Put. Per/. 3tb werbe gefunnt babeiu; 
wir wcrben getcnnt babcn. 

CoND. Put. Imp. 3(t) wilrbe fbnnen, wir wfrben 
tbnncN. — Put. Per/. 3d) wilrbc gefonnt babcn , wir wiirben 
getiHint babcn. 

Inf. Pres. Itcnnen, to bo able.— Pcfi/. ©cfunnt babcn. 
to have been able. 

Part. Pres. Jfbnnenb, being able. — Past. (Gefonnt, 
been able. 

Remarks on Jtbnnen — The original signification 
of fbnnen was to know, or to know how ; hence the 
present sense, to be of liberty to do a thing, to 


be able, as : — 34? fann tefen unb f4?reiben, I can (know 
how to) read and write. Its chief use now is to 
indicate bare possibility, and hence it is often aptly 
translated by the English may, as : — (Jr fann el wr# 
flanben babeii, he may (possibly) have understood it. 
It differs, therefore, from burfen, when it (bfttfen) 
is used (in the past subjunctive) to express 
possibility ; for burfen not only signifies that the 
thing ma/y lie, but that it probably is or will be. 
Bbnnen, like burfen, has sometimes an infinitive 
understood after it, to complete the construction. 

aiiogcn, to he allowed, to hare liberty. 

Ind. Pres. 34? mag, bn magfl, er wag; wir megen, ibr 
nu'gt, fie inogcii — Past. 34? niwbte, bu nuxb^cfl, cr mc4)te ; 
wtr niwbtcii, ibr inod)ict, fie mo4?tcn. — Pres. Per/. 34? bat* 
gemwbt , ivir baten oenio4?t. — Plup. Sd) battc geniixbt ; Wir 
batten gemixbt. — Put. Imp. 34? tverbe rntgen , wir wcrben 
niogen. — Put, Per/. 34? werbe gcwcdit babeii; wir tt.'erbcn 
gcmi’cbt babcn. 

Sub. I*re8. 34? mogc, bu mcgefl, cr mbge ; wir mbgen, 
tbr nibgct, fte inbgen — Past. 34? nii'4?te, tu niwbtefl, er mi'cbte 
wir nibgen tbr inb4)tet, fic mbcbteii. — Pres. Per/. 34? babe 
gcmo4)t ; wir babcn geiuMbt. — Plup. 34? b^^tc geino4it ; wir 
Idtten gemwbt. — Put. Imp. 3d) werbe inogen, wir werbcn 
mugen. — Put. Per/. 34) tuerbe gemwbt babcn j wtr wcrben 
gemoebt babcn. 

CoND. Put. Imp. 3(b wurte inogen ; wtr wurbeu 
mbgen. — Put. Per/. 34 ? wiirbe gemo4)t babcn , wir 
win ben gemwbt babcn. 

Inf. Pres. SDibgeu, to be allowed. — Per/. (SJemwbt 
babcn, to have been allowed. 

Part. iVc«. ailbgcnt, being allowed. — Past. 
Gemoebt, allowed. 

Remarks on SDlogen. — SDlbgen marks possibility 
under allowance or concession from another, as : — 
(Jr mag la4)en, he may laugli — that is, he has per- 
mission to laugli, no one hinders him ; (Jr mag tin 
braver Sliann fein, he may (I grant) be a brave man — 
where the possibility of his being a brave man is 
a thing conceded. Kindred to this are the other 
significations {chance, inclinatum, wish, etc.) usually 
attributed to this verb ; thus : — (Jl mwbte regnen, it 
miyht rain— that is, the causes that seem to forbid 
are likely not to operate ; 34) mwbte cl bejweifcln, I am 
disjtosed (or inclined) to doubt it — that is, I mi§ht 
doubt it altogether, but for certain circumstances 
seeming tp forbid ; fDlbgc el ber <^tmmel geben, may 
Heaven grant it ; 34) mag d mcbt tbun, I do not like 
to do it— that is, I am not permitted by my feelings 
to do it cheerfully ; etc. 

QWuffen, to he obliged, must. 

Ind. Pres. 3cb muf, bu mult, rr tnud ; wtr mAffcn, ibr 
miift, fU muffen. — Peut. 3<b mupte, tu mubtcfl, cr muftc 
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mik muftcn, mttjtet, fic mufteii. — Pret. Pevf. ^a6e 
gernnft; »tt gemuft. — Plup. 3(^ ^tl< gemugt, wit 

^ttcn gemult. — Fvt, Imp, ^ wctte maffett ; wtt wmen 
miiffcn. — Fut. Per/. »m< gemuft ^aben j wtt wcrten 

gemu§t ^aben. 

Sub. Pres. 3<^ miiffe, bu muffe/l, er mfifft ; wit milffen, 
i^c mflffet, fu mfiffen.— jP<w^. 3c^ muBtf, bu muircft, rr 
itirtiiti ; wir muften, ibr mfliitt, fie muptcn. — Pres. Perf. 
3(^ b^be grmuBi; wir b^bcn cemuit. — Plup. 3cb 
flcmu^t ; wtt bAttcn gemuit. — Fut. Imp. 3(b wc^e mufTen , 
wit wtrten muffcn. — Fut. Perf. 3<b tocrtc gemuft b‘ibfn , 
wir wtnen gemuit b^ibcn. 

COND. Fut. Imp. 3cb wurt€ mflffen ; wir wurtcn 
miifftn. — Fut. Perf. 3cb wurbe gemuBt 
ii’urbcn gemuit b^iben. 

Inf. Pres, ffliuffcn, to be obliged. — Perf. (SemuBt 
babrn, to have been obliged. 

Part. Pres. SDiuffent, being obliged. — Past. 
OJemuBt, obliged. 

Remarks on SDliiffcn. — The German muffen and 
the English must are very nearly equivalents. The 
predominant sense of the word is everywhere that 
of obligation or Jiecessity, and this being kept in 
mind, it will often be convenient to employ in 
translating it such words as be obliged, am to, have 
need to, and the like. Often an infinitive is under- 
stood with it, as : — 3cb muB juriicf, 1 must (go) back. 


TRANSLATION FROM GERMAN. 

ffiie €crb ©pron fcibfl erivtblt^ f‘inb fulgcntc# ©rfprdcb 
)wif(ben ibm uiib $chciut^ ctitem febr citcln^ ttahcntttbni 
3lrjte wab««^ « 3Bi»« fonnen @»e 

ccnii tbun^ wc)U icb niebt int ®taiibe w^re ^ " fr.'.gte ter 
Vlrjt „ Sie nucb trAngen/' antwortete ter iJicbtcL fo 

unfl Kb ft 3bnoi fagen ; ub glaube^ tt giebt but folcbr Ttitgr." 
tUoliiori bcflaiib baraiif bap cr f« nennett unb iBbioii 
(pracb ' « 3<b ilbct bicfeit Attorn f<bwmttn<n , icb fann 
cm Stebt auf eme Crntfcrnung von jwanpg @(britt nut cinem 
^Htflolenfcbiiffc auPblafeii, unb ub b<ibe rtn (iirtKbt 
von bent on ruicm Zmj 14,000 (Sremplarc vrrfauft worben 
fuib." 


KEY TO TRANSLATION FROM GERMAN 
(Yol. \ I , p. 372). 

The IIckgry Arabian. 

An Arabian had lost himself in the desert. Two days he hod 
notlilng to eat, and was in dnnger of dying of hunger, when he 
at last found one of the water-pits at which the travellers water 
thetr camels. Here lie saw lying on tlie sand a little leather 
sack. ** Ood be praiseil,” said he, when he lifted it up and felt 
(it) ; “ Uiese are, I think, dates or nuts ; how I will refresh and 
comfort myself with them." In this sweet hope he opened the 
sack, taw what it contained, and cried out, fuU of sadness, 
“ Ah ! they are only pearls.” 


COMPARATIVE ANATOMY.— V. 

[CoNtiuusd fiom VU. VJ., p. 808.] 

VERMES (WORMS) (wniinusd). 

This creature belongs to the class Platyhelmimthn 
or flat-worms, and in common with all belonging to 
its sub-class, that of the Cestoda^ is entirely 
nourished by absorption, and for this reason we 
have taken the tapeworm as the type of an entozoon. 
{See Fig. 24.) 

The animals of the sub-class Trematoda differ 
from these in having an alimentary canal channelled 
out in the substance of an otherwise solid body. 
The animal belonging to this sub-class with which 
we are unfortunately best acquainted is the liver- 
fluke, which occasions the disease called the rat in 
sheep (Fig. 24). This creature is found abundantly 
in the livers of sheep so affected. Sometimes as 
many as a thousand have been found in a single liver. 
The animal is of considerable size, measuring from 
^ to 1 inch in length, and about J inch in breadth. 
It is flat, and shaped like a little sole. Its anterior 
extremity is extended into a nipple-shaped projec- 
tion, at the end of which is the sucker, which is 
perforated by the mouth of the animal. Another 
.«*ucker of larger size is situated on the under side of 
the body, at about a quarter of an inch from the 
mouth. This is similarly constructed, but is im- 
perforate, and does not communicate with any in- 
ternal organ. Locomotion, so far as it is needed to 
this animal, is cffocte>l by these suckers, which can 
be alternately attached, and also by the general 
flexibility of the body, which has a muscular layer 
beneath the epidermis. The mouth leads down 
into a short gullet, below which the alimentary 
canal divides into two main trunks, which run down 
to the hinder end of the animal, giving off blind 
branches in a way best explained by the engraving. 
There is no anus, and this perhaps is not needed, 
on account of the highly organised food which the 
animal ingests. The fluke, however, readily ejects 
the food from its branched stomach by curling itself 
up like a little strip of heated parchment, and thus 
squeezing it out. Another system of vessels has a 
single opening towards the tail of the body, and 
runs forward, giving off branches on cither side. 
This system corresponds with the water-vascular 
system of the T<jenia. 

This animal, like the tapeworm, is hermaphrodite, 
that is, it has both male and female. organs. The 
development of these creatures is peculiar. When 
the xnatured eggs are voided from the sheep, a larva 
escapes, which swims about by cilia, and has a 
single )(-sbaped eye. This larva Axes on the little 
fresh water snail which is known as Lymnaius 
iruncatulus, and penetrates its skin, and when it 
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hu arrived at the Interior, Is transformed into a type as the higher animals, being tubes within 
large bag or oontaining in its interior many tubes. These creatures are not hermaphrodite, but 
elongated larvae called lUdias (after the famous the individuals are male or female. Some of these 

Italian R6di) ; these produce internally either animals are not parasitic at all, and some of them 

daughter R6dise or tadpole-shaped animals with only under certain circumstances. Thus, there is 

long tails, called Cercariee. These Cercaria once found in the tropical regions of Asia and Africa an 



Pig, 24.~I. Tjlnia Solium (CwiCERC'us), Natural BrzE. II Joints enlarged to «iHow Rfproductive Organs. III. Head 
CKLAM jw TO SHOW THE Suckers and Hooks IV. Head or the Larva projeitino into the Bladder-like Cyst. 

Hepatuum). VI. The Same, showing the Branching Alimentary Canal and the 
Two Buokerb. VII. OxYURiu Vermicllaris (male). 


Refs, to letters in Pig. V.-a, double allmenUry canal 

» ; r, gla 


female organ ; 


. B, mouth sucker ; c, ventral aucker , d, water-vascular system ; e, 
glands which form the egg-yolk , o, male organs. 


more escape, not only from their foster-parent or 
nurse, but also from their molluscous host, into the 
surrounding fields, and it is probable that they are 
eaten with groBs by sheep, and then penetrate to 
the liver, causing the rot. In accordance with 
these facts, some of which have been observed 
by Thomas and Leuckart in only recent years, 
it is found that sheep fed on dry land or on 
the great salt-water marshes are comparatively free 
from rot, while those fed up in fresh-water marshes 
are peculiarly subject to it. The disease associated 
with these creatures is of considerable economic 
importance, as in some years it has been reckoned 
that between one and two millions of sheep have 
died of the rot in Britain alone. 

Besides the flukes there is another class of 
parasitic worms called Nematokelminthes, or thread 
worms. They have alimentary canals of the same 


intolerable pest, called the Draainculiu Medinensis. 
This troublesome parasite is always the female, and 
it gains access to the body from water through the 
skin, and then grows and emits its brood, to the 
great annoyance of its host, often occasioning 
death. When it reaches its full size it is some feet 
in length, though only of an inch in thickness. 
It will migrate beneath the skin from one part of 
the body to another. Some have suppos^ that 
these animals were the fiery serpents which at- 
tacked the Israelites in the wilderness. The only 
remedy seems to be to cut down to the worm, and 
having got hold of one end, to wind it round a 
piece of stick. When thus secured, the stick 
is left for a day or two, and then more of the 
worm’s body is drawn out, and a farther winding 
takes place, and so on until the whole is extracted 
entire. 
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The classes which contain the parasitic worms 
may be thus divided 


L Platyl)«liiiiuthefl 


1. Turbellaria non-panuUtic. 

2. Treuiatuda = flukes. 

3. Cestoda « tapowomu 


mode of life. Nature, we are told by the ancients,, 
and told truly, does nothing suddenly, and hence,, 
though the arrangement best adapted to rapid 
locomotion is found in this class, and some of these 




Pig. 25 —I Nfrus (A Sla woR%r) II Travsver-se Section of the Euxic e. III. Proboscis of a Xf \ri \ Aliied I 

rv. LEF( H, 8HO\MN(i THE BODY U ALL AND ALIMENTARY CaHAL LAID OPEN AlONO THE Ba< K. V DiAOKAU 8HOWINOI 
THE CiBClIATCOV IN THE LeECH VI. OrAL Sl’CKER OF A LEECU. VII LoV.ITlDlNAL SfCTIOX OF AN EaRTH-WORM, 
HHOwiNO Till- Circulation. VIII. Diagram showing the Circulation in a Transverse Section of a Worm at tuc 
Tail End of the Animal IX. Diagram showing the Transverse Circulation is a Lob-worm (Ar£M<n>la). 

Refs, to Nos in Fig II -a, comb-like gill , h, dorsal feelers , c, bundles of bristles ; d, ventral feelers , «, cavity of alimentary 
canal; /, dorso iiitCHtinal vessels ; g, ventral Aessel, A, vascular loop acting as a heart tj force the blood to the gills; 
i, plexus of vessels beneath the gills. 


IT Nematohelminthes 4. = round worms. 

Ill Aicauthocephala 5. = thuruheaded worm. 

ANNULATA; RINGED WORM& 

We have now arrived at a class in the animal 
kingdom in which the radial symmetry is almost 
entirely abandoned, and the two-sided arrangement 
is perfect. In accordance with this advance we 
find many of these animals gifted with considerable 
powers of locomotion, and it is in this class that we 
first find animals which have adopted a quasi-aSrial 


animals reside in that thin medium through which 
the body can be impelled with the greatest velocity,, 
yet the means of locomotion in this class are but 
feeble. The instruments of locomotion, the limbs,, 
are but rudimentary ; and though the earth-worm 
be capable of breathing in air, it respires on the 
aquatic type, and, indeed, requires that its skin 
be kept moist to respire at all. Hence, the earth- 
worm always inhabits nwist earth, and makes its 
peregrinations above the soil after dark, when the 
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*im*8 rays, which would rapidly dry it up, are di- 
rected elsewhere, or if it appear during the day it 
is only when air and soil are both damp with rain. 
(Fig. 26). 

This class also introduces us to the jointed type 
of animals under its simplest form. In these worms 
wc see the beginnings of all the more complicated 
organs which we find in the lobster and the bee, 
but they are in a very incomplete condition. In 
accordance witii what wo have said about the 
characteristics of an animal of a low grade of 
structure, we find the ref/etative re 2 )etitton of part* 
here manifested in a high degree. The same parts 
are repeated over and over again, sometimes to the 
number of hundreds. In fact, the bodies of these 
animals may be said to consist of a long series of 
exactly similar rings or segments placed one behind 
the other, and containing all the parts essential to 
life in each segment. Thus the earth-worm has a 
mouth developed in the under side of the first 
segment, and an opening in the tail segment for 
the completion of the alimentary canal ; but all the 
intermediate segments form a scries differing from 
one another only in size. Each segment has its own 
ring-like outer wall, its own nervous centre, its 
compartment of the stomach, its transverse circu- 
latory organs, and its so-called nephridia (or renal 
organs). In some of the water-worms the presence 
of feelers, proboscis, and jaws in the fore part— or 
of localised gills, etc., in the after parts— of the 
body, somewhat interferes with this repetition. 

We have said that each segment has its own 
nei^’ous centre, a centre consisting of two nerve 
knots, situated on the under side or floor of the 
segment, and sending lateral nervous threads to its 
own special ring. It is, however, essential to 
individual life that the whole of the nervous .system 
should be united, and therefore, to effect this, two 
cords run from the two nerve-centres of each 
•segment to each of tlie adjoining segments before 
and behind it. This arrangement gives rise to a 
double bended or knotted cord of nervous matter 
stretching along the floor of the body-cavity from 
end to end. Since the mouth always opens on the 
under side of the body, and the organs of sense, 
v/hen present, are necessarily placed in the neigh- 
bourhood of this and in the front of the animal, it 
follows that the nervous centre, which supplies 
these organs with nerves (the necessary carriers of 
sensation), must be situated above the throat, and 
must also be joined to the next centre lying under 
the throat by two cords, one of which runs on each 
side of the gullet ; otherwise symmetry would not 
be maintained. 

In the symmetry of the nervous system, and in 
the segmental condition of their bodies, the worms 


arc like the higher classes of the Artlculata, which 
are represented by the insects, crustaceans, and 
others. They differ from these in having no 
definitely jointed limbs, in having a system of 
blood-vessels completely shut off from the body- 
cavity, whose whole circuit is perfect, and in having 
ciliated membranes at some period of their lives in 
some parts of their bodies. Besides these distinc- 
tive characters there is another very generally 
possessed by worms, and that is that the exterior 
of their bodies, instead of being stiff and hard, is 
soft and flexible. The body-wall is composed, not 
of a horny substance called cliitine, as is the case 
in insects; but of a covering membrane, beneath 
whicli muscular fibres are placed. Since there are 
no jointed levers for limbs, it follows that the 
whole movement of the body must depend on the 
flexibility, contractility, and elasticity of the 
integument, and hence the soft character of the 
outer integument is a matter of necessity. 

The species which stands ns the representative of 
the whole of this class, both on account of its 
widespread occurrence, and of the multitude of 
individujils of which it is composed, is the common 
earth-worm (^Lumbriems terrestris). Nevertheless, 
this is rather an aberrant species of the class than 
its proper type. Its residence in moist earth has 
imposed upon it a different means of locomotion, and 
also of respiration, from the more typical examples 
of the Annulata. The proper type of the class is 
rather found among those sea-worms which fisher- 
men find in the sand at low tide and use as baits 
for fish, and to which the names of lob-worm and 
lug-worm are applied somewhat indiscriminately. 
One of these is the Nereis, represented in the 
engraving. This worm consists of a great many 
segments ; unlike the earth-worm the head is very 
distinct, and is furnished both "^vith antennae or 
feelers, and eyes, though the latter are of wry 
simple structure. The orifice of the mouth opens 
on the under side of the body. The worm appears 
in its ordinary condition to be a very innocent, 
inoffensive, and defenceless animal, like the 
ordinary earth-worm ; but this appearance is 
deceptive, and only arises from the fact that the 
powerful jaws are concealed. If the animal be 
handled while alive, it will suddenly evert and 
protrude a formidable proboscis armed with a large 
pair of homy jaws, and with these it will attack 
the fingers of its captor. The proboscis while at 
rest is retracted in the same manner as the finger 
of a glove might be withdrawn by pulling the end 
in from the inside. These retractile trunks are very 
general throughout the families of the free-moving 
sea-worms, and though in the Nereis (Fig. 25) the 
proboscis is only anned with one pair of jaws, in 
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some it has seven, eight, or nine jaws. Besides 
these jaws which play laterally, other instruments 
are sometimes attached to the trank. One species 
has a circlet of cartilaginous beads round its 
proboscis, and another has a number of homy 
plates so arranged as to form a file. Among the 
tube-dwellers, the trunk is quite unarmed, and 
must act as a flexible lip to suck in substances. 

With regard to the remainder of the segments 
behind the head and proboscis, they are almost 
exactly alike, the external appendages being 
locomotive organs and more or less developed 
gills. 

In the case of the Nereis, the grills are not well 
developed, but consist of slightly protruded thin 
membranes where the breathing function is locjil- 
ised ; but in nearly allied forms, these gills are 
developed into branched bundles of vessels, or into 
plates or leaves, into the substance of which the 
blood enters, and becomes exposed to the influence 
of the surrounding water through their very thin 
walls. It is sufficient to say that the gills or tufts 
of respiratory vessels are, when present, always 
protruded from the back or upper side of the 
animal, and are sometimes not developed in every 
segment, but confined to certain regions of the 
elongated body. So in the common lob- worm 
{Arenicola) they are limited to the sixteen middle 
segments of the body. The locomotive organs 
which are most effective are bundles of hairs or 
bristles which stand at the ends of protrusions from 
the body wall, and which can he more or less re- 
tracted into the flexible papillnc which bear them. 
These bundles of bristles are always paired, and 
sometimes there are two pairs on each segment. 
They are brush-like oars, which the animal plies 
with such regularity one after the other in succes- 
sion, that the general effect produced to the eye is 
as of a series of waves following one another from 
head to tail. Hence the simile often applied to 
these animals of a galley with its bank of oars, or 
of an elongated cutter with a multitude instead of 
eight oars, is hardly a good one, since the oars of 
these all play in unison, while the brushes of the 
sea-worm play successively. Nevertheless, the 
remarkable order which the simile suggests is well 
maintained. These organs are, of course, very 
different from the jointed limbs of the Arthropoda, 
and cannot be applied to points of resistance with 
the same definiteness and accuracy. Yet they are 
not ill suited to the wants of the animals, for these 
are always found among the sand and mud of the 
bottom of the sea, and their limbs are equally effec- 
tive against water, mud, or sand, j^sides the 
bunches of bristles, there are fleshy appendages 
called cirri ; the relation of these to one another 


is well seen in the ventral feelers shown in the 
section of a segment of the body of the Eunice. 

The food canal of these animals runs in a straight 
or slightly flexuous course from head to tall. There 
is sometimes a muscular gizzard, and generally the 
tube is more or less sacculated— that is, it oonsists 
of alternate enlargements and constrictions, the 
enlargements usually corresponding to one or more 
of the outer rings of the body. From the outer 
wall to the constrictions run partitions which 
divide the body cavity into a number of chambers. 
These partitions are not complete, but are perforated 
so as to allow of the passage of the fluid of the 
cavity. In some the body cavity, or space between 
tlie food canal and outer skin, is large ; in the leech 
it is filled up, so that the same network of vessels 
which runs round the stomach, and sucks and 
absorbs the alimentary liquids into the blood, also 
supplies the integument with blood, and there 
exposes it to the influences of the air. 

From the foregoing sentences the intelligent 
reader will have gathered that in the Annulata there 
are two distinct vital fluids which are shut off from 
one another : — 

1. The fluid wliich occupies all the space between 
the food tube and the body- wall, which is of watery 
consistence and pale colour, though containing 
albumen and corpuscles. 

2. The fluid contained in the blood-vessels, which 
has usually no coipuscles, and is of a dark red or 
green colour. 

In the Eunice (Fig. 25), which may be taken as a 
type of tlie circulation in those worms with a distinct 
hotly cavity, the arrangement of the vascular system 
and the course of its contents are as follow : — Two 
main vessels run along the upper side of the intes- 
tine, and receive the blood and the fluids added 
from the aliment from the network of vessels which 
invests that tube. At the point where the dilated 
throat joins the intestinal tube a large vessel runs 
round the alimentary tube, while the two vessels 
before named are united into one large contractile 
vessel, and thus continued forward towards the head. 
The large single vessel does not adhere to the 
throat or pharynx, but acts as a heart to propel the 
blood received, not only from the intestine, but 
also from a vessel which runs along the integument 
of the back, llie blood thus derived from the 
system, both alimentary and intestinal, is forced by 
branches to the head and also round into a vessel 
which runs along the floor of the body. This 
ventral vessel, as it is called, gives off at each 
segment a lateral branch on each side, which is 
bent into a loop, which acts as a special heart to 
drive the bloorl to the network of vessels lying 
under each tuft-like gill. After being adrated in 
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the gills the blood is returned to the main dorsal 
vessel by ducts, which are sustained by the parti- 
tions which join the body wall to the intestinal 
wall. In the case of the lob-worm (^Arenioola) the 
gills are supplied from vessels which branch off 
from the main trunk, running along the top of the 
Intestine, and they return the blood to the great 
dorsal vessel, which is situated In the mid-line of 
the integument. The gills of this creature are 
beautiful objects under the microscope, although 
they api>ear to be but confused tufts of vessels to 
the naked eye. Although these tufts of vessels are 
so very delicate that the blood shines through 
them— and as indeed it is necessary they should be 
for the function of respiration to be accomplished — 
yet they have voluntary muscular fibres running 
round them. This is manifest, not only from the 
revelation of the microscope ; but also from the 
fact that the animal can empty and retract any or 
all of its gills at pleasure. In this case the gills 
are little else than tufts of vessels derived exclu- 
sively from the closed vascular circuit; but in 
those cases before alluded to, where the gills are 
more like solid plates, not only is the fluid of tlie 
vessels conveyed into them ; but they are channelled 
into spaces into which the fluid of the body cavity 
can And its way, and thus becomes exposed to the 
influence of the oxygen of the water. 

When the gills are almost wholly composed of 
protrusions of the vascular system through the body 
wall, since the blood in them is kept in constant and 
rapid circulation, it is necessary that the outer sea- 
water should bo as rapidly changed ; and hence vre 
find such gills are clothed with those minute, 
constantly moving hairs which we call cilia. On the 
other hand, when the gills are in the shape of 
massive lobes so channelled out as to admit of the 
fluid of the body cavity remaining in them, and 
being changed slowly by the motion of the bwiy, 
the necessity of change of the extenud water is not 
HO pressing, and therefore these lobes are naked and 
not ciliated. 


LATIN. — XXX VII. 

[Cimtiniied from VoL VI., p. 880.) 

THE AQRIOOLA OF TACITUS {continued). 

Tlie Death of Agricola. 

43. Finis vitae eius nobis luctuosus, amicis tristis, 
extraneis etiam ignotisque non sine cura fuit. 
Vulgus quoque et hie aliud agens populus et 
ventitavere ad domum et per fora et circulos locuti 
sunt; nec quisquam audita morte Agricolae aut 
laetatus est aut statim oblitus. Augebat miseratio- 
nem oonstans rumor veneno interoeptum : nobis 


nihil comperti adflrmare ausim. Ceterum per 
omnem valetudinem eius crebrius quam ex more • 
principatus per nuntios visentis, et libertorom primi 
et medicorum intimi venere, sive cura illud sive 
inquisitio erat. Supremo quidem die momenta 
ipsa defleientis per dispositos cursores nuntiata 
constabat, nullo credente sic adcelerari quae tristis 
audiret. Speoiem tamen doloris habitu vultuque 
prae se tulit, securus iam odii et qui facilius dis- 
simularet gaudium quam metum. Satis constabat 
lecto testamento Agricolao, quo coheredem optimae 
uxori et piissimae filiae Domitianum scripsit, laeta- 
tum eum velut honore judicioque. Tam caeca 
et corrupta mens assiduis adulationibus erat, ut 
nesciret a bono patre non scribi heredem nisi malum 
principem. 

HU Age amd Character. 

44. Natus erat Agricola Gaio Caesare teitium 
consule idibus Juniis: exoessit sexto et quinqua- 
gesimo anno, decumo kalendas Septembris Collega 
Priscoque consulibus. Quod si habitum quoque 
eius poster! noscere velint, decentior quam sublimior 
fuit; nihil metus in vultu: gratia oris supererat. 
Bonum virum facile crederes, magnum libenter. 
Et ipse quidem, quamquam medio in spatio integrae 
aetatis ereptus, quantum ad gloriam, longissimum 
aovum peregit. Quippe et vera bona, quae in 
virtutibus sita sunt, impleverat, et consular! ac 
triumphalibus omamentis praedito quid aliud ad- 
struere fortuna poterat ? Opibus nirniis non gaude- 
bat, speciosae contigerant. Filia atque uxore 
superstitibus potest videri etiam beatus inoolumi 
dignitate, florente fama, salvis adfinitatibus et 
amicitiis futura effugisse. Nam sicut ei non licuit 
durare in hanc beatissimi saeculi lucem ac princi- 
pem Trajanum videre, quod augurio votisque apud 
nostras auris ominabatur, ita festinatae mortis 
grande solacium tulit evasisse postremum illud 
tempus, quo Domitianus non jam per intervalla ao 
spiramenta temporum, sed continue et velut uno 
iotu rem publicam exhausit. 

46. Non vidit Agricola obsessam curiam et 
clausum armis senatum et eadem strage tot con- 
sularium caedes, tot nobilissimarum feminarum 
exilia et fugas. Una adhuc victoria Cams Metius 
censebatur, et intra Albanam aroem sententia 
Messalini strepebat, et Massa Baebius turn 
reus erat : mox nostrae duxere Helvidium in car- 
cerem manus; nos Maurici Rusticique visus, nos 
innocenti sanguine Senecio perfudit. Nero tamen 
subtraxit oculos suos jussitque scelera, non spectavit : 
praecipua sub Domitiano miseriarum pars erat 
videre et aspici, cum suspiria nostra subscriberentur, 
cum denotandis tot hominum palloribus sufficeret 
saevus ille vultus et rubor, quo se contra pudorem 
muniebat. 
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Tn vero felix, Agricola, non vitae tantom claritate, 
86d etiam opportunltate mortiB. Ut perhibent qni 
interfoerant novissimis sermonibus tuis, constans 
et libens f^um excepisti, tamqaam pro virili por> 
tione innocentiam principi donares. Sed mihi 
flliaeque eju8 praeter aoerbitatem parentis erepti 
auget maestitiam, quod adsidere valetudini, fovere 
deficientem, satiari vultu oomplexuque, non con- 
tigit. Excepissemns certe mandata vocesque, 
quas penitus animo dgeremus. Noster hie dolor, 
nostrum vulnus, nobis tarn longae absentiae con> 
dicione ante quadriennium amissus est. Omnia 
sine dubio, optime parentum, adsidente amantissima 
uxore superfuere honor! tuo: paucioribus tamen 
lacrimis comploratus es, et novisslma in luce 
desideravere aliquid oouli tui. 

46. Si quls piorum manibus locus, si, ut sapien- 
tibus placet, non cum corpore extinguuntur magnae 
animae, placide quiesoas, nosque domum tuam ab 
infirmo desiderio et muliebribus lamentis ad con- 
templationem virtutum tuarum voces, quas neque 
lugeri neque plangi fas est. Admiratione te potius 
quam teinporalibus laudibus et, si natura suppeditet, 
similitudine colamus : is verus honos, ea conjunc- 
tissimi cuiusque pietas. Id ftliae quoque uxorique 
praeceperim, sic patris, sic mariti memoriam 
venerari, ut omnia facta dictaque eius secum re- 
volvant, formamquo ac figuram animi magls quam 
corporis complectantur, non quia intercedendum 
putem imaginibus quae marmore aut aere finguntur, 
sed, ut vultus hominum, ita simulacra vultus 
imbecilla ac mortalia sunt, forma mentis aeterna, 
quam tenere et exprimere non per alienam materiam 
et artem, sed tuis ipse moribus possis. Quidquid 
ex Agricola amavimus, quidquid mirati sumus, 
manet mansurumque est in animis hominum, in 
aetemitate temporum, in fama rerum ; nam multos 
veterum velut inglorios et ignobilis oblivio obruit ; 
Agricola posteritati narratus et traditus superstes 
erit. 

NOTES TO TACITUS (cofUinwd). 

Chap. XLIII.— £Wraw4fi5. As we might say In slang, “out- 
siders." In this place, however, the word “ strangers” 
should be used. 

Vulgui. Those who in the most modem terminology would 
be called " the masses." 

Constaitt rumor, “ A persistent rumour." 

Hobig .... ausim. The construction of this passage is 
not clear, and the commentators have suggested emenda- 
tions. If we retain the ordinary reading, we must 
translate, “ I would not venture to assert that we 
ascertained anjrthing." 

Valttudintm. A bad state of health, “ inneaa.** 

Per nujUioe vieeiUii. “ Which pays visits by messengers." 

Diepoeitoe earsoret. “ Messengers stationed at Intarvala." 

Pros H tttlU, i.e., the Emperor. 

Seofurvs jem odio. “ At last flree oi his hatred." 


Velut hoHore Judicioque, ** As though the choice oontbrrad 
honour upon htmaelf." 

Tam caeca et corrupta, etc. Domithm was so blinded by 
Aattery Uiat he did not see that a good citisen'a object 
in leaving an Emiieror money was to ensure the rest of 
his property to his relatives. An Emperor who was 
not tiius remembered might lay haiida upon the whole. 

Chap. XLIV'. - Deoentior quam eublimior. “ Well-proportioned 
rather than tall." 

Nihil metus. “ Nothing to inspire alarm.** 

Impleverat, “ He had enjoyed to the full." 

Speciome contigerunt. This means that though he was not 

. excessively wealthy, he had riches enough to keep up 
an appearance of dignity. 

A 4 /lnitatibue et amicUtit “His kinsfolk and friendi," 
abstract used for concrete. 

Nam sicut ei non licuit. This passage Is corrupt and the 
editions vary. The reading adopted here gives the 
simplest sense, but it must be pointed out tliat it is 
couJeetural. 

Spiramenta temporum. “ Breathing spaces." 

Bern publicam exhaustt. * ' He drained the blood of the State.** 

Chap. XLV.—Coneularium caedet. Among the men of consular 
rank whom Domitian foully murdered were Clvi(*a 
Cenalis (mentioned in a previous chapter), Sallustius 
LuchIUh, and Helvidius. Of the women of noble birth 
whom he drove into exile, the most distinguished was 
Arria, tlie wife of Thrasca. 

Carm Metiue was a famous informer, but when Agrioola died 
his j>erf)dy had only had one victim. 

Meeaahnue was one of the worst of Domitian's tools. He 
Mas bliud and shameless enough to do the Emperor's 
bidding in all things. 

Uaua Baehiue Is best known as the plunderer and oppressor 
of the Baltic province. He was tried for his oppression 
and condemned. 

Atbanam arcem. Domitian had a house near the Alban 
Mount, and Tacitus' meaning is that at flrst Messalinus 
had no influence outside the Emperor's own gates. 

Perfudit. The verb per/udit, which is appositely used with 
innocenti tanguiiu, does not assort well with vieut, 
which in one clause is its nominative. But another and 
a more suitable verb, snch as affl,Lxit, must be inferred. 
This figure of speech the grammarians called xevgma. 

Suhecribentur. “ Were set down against us." 

NoifUeimie eermonibus tuit. “ Thy last words." 

Tamtam pro virili portiotu. Am though doing all a man 
can do. " 

Chap. XLVI.— Tills chapter is one of the finest and most 
dignified passages In the whole of Latin literature. 

Quam temporalibue. Some editions read et immortalibue. 
But the reading adopted here better suits the occasion 
and the context. 

Similitudine. “ WiUi our imitation." 

Si natura euppeditet. “ If our nature ia strong enough." 

Per alienam materiam et arUm. “ In a foreign material and 
by weane of art" 


LATIN READIKOS. 

Our 8pax>e will not permit us to give you in any- 
thing like a complete form the work of other Latin 
writers. But th^ you may be able to form some 
notion of their style and matter, we shall conclnde 
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by giving you brief fpecimenB of the greatest among 
them. We shall now only provide you with trans- 
lations of a few passages. The others you should 
be able to understand without assistance. 


SALLUST. 

Gains Crispus Sallustius, the Roman historian, 
was bom B.c. 86, and was a contemporary of Cassar 
and the orator Cicero. At a comparatively early 
period of his life he began to take a prominent part 
in the political affairs of Rome, and hlled several 
of the highest offices in the state; but having 
amassed a considerable fortune in the province of 
Numidia, whither he had been sent as governor, he 
retired from public life, and having «j)ent the re- 
mainder of his days in luxurious ease, he died B.c. 34. 

The works of Sallust which have come down to 
us are two historical pieces, or monographs, as they 
are called --that is, narratives of a seimrate series 
of connected events— one on the conspiracy of 
Catiline, the other on the war with Jugurtha. Ho 
is also said to have written a more complete con- 
temporary history of Rome, in five books, of which 
some extracts and detached sentences are all that 
remain to us. 

Sallust is the first Roman author who cultivated 
in his writings an elaborate and self-conscious 
style. His diction is by no means obscure ; but 
he delights in strong antitheses and short, nervous 
sentences ; he also makes a frequent use of the his- 
torical infinitive in his descriptions. He affected 
ancient forms and methods of spelling. 

The “ Cntillna,” from which our first extracts are 
taken, is an account of a conspiracy against the 
government of Rome by Lucius Sergius Catilina, a 
profligate noble of broken fortunes, who, supported 
by a body of followers in similar circumstances, 
discontented and turbulent like himself, hoped to 
recruit his fortunes out of the general state of 
anarchy and disorder which it was his object to 
create. The character of the man is vigorously 
drawn by Sallust in the following lines 

Sallust.—** Catilina,” v. 

, Lucius Catilina, nobili genere natus, fuit magnA 
vi et animi et corporis, sed ingenio malo pmvoque. 
Huic ab adolescentia bclla intestina, caedes, rapinae, 
discordia oivilis, grata fuere; ibique juventutem 
8uam exercuit. Corpus patiens inediae, vigiliae, 
supra quam cuiquam credibilo est : animus audax, 
subdolus, varius, cujus rei libet simulator ac dissl- 
mulato; nlieni appetens, sui profusus; ardens in 
cupiditatibus ; satis eloquent iae, sapientisve parum. 
Vastus animus immoderata, incredibilia, nimis 
alta semper cupiebat. Hunc post dominationem 
Luoii Suilae lubido maxima invaserat rcipublicae 


capiendae; neque id quibus modis assequeretur, 
dum sibi regnum pararet, quidquam pensi habebat. 
Agitabatur magis magisque in dies animus terox, 
inopia rei familiaris, et conscientia scelerum ; quae 
ntraque his artibus auxerat quas supra memoravi. 
Incitabant praeterea corrupti civitatis mores, quos 
possima ac diversa inter se mala, luxuria atque 
avaritia, vexabant. 


NOTES. 

NoblU genere/' a distinguiahed family.” Several members ofthe 
gens Sergla, to wliicli Cntilitia belonged, had made thein- 
selves famous in former years, and the family claimed 
descent from the Trojan hero, Sergestus, who was said to 
have come into Italy with iilneas. (See Vergil, ** JEneld,” 
v. 121 : Sergestuwjxie, domus tenet a quo Sergia nomen.) 
yt— ingenio, a descriptive ablative. ** The ablative of a sub- 
stantive, combined with an adjective, is sulajoincd to a 
substantive [Catilina] by way of description, either 
Immediately or witli the verb esse [as here], to denote the 
quality or character of a i»erson or tiling.” (Madvig, 
** Latin Qrammor.”) 

Provo, ** crooked, distorted,” as distinguished from malo, which 
means bad in its essence. 

Pella intestina, caedes, etc. The way these different substan- 
tiles are thrown togetlier without any coniiectiug pai- 
ticles is a charncteristie of Sallust's style. 

Jbique, *‘and in them «c., its rebus, the wars and broils just 
mentioned. 

Corpus (supply /uif ei), '*he had a constitution,” etc. 

Cvgus rei libet: sc., cujuslihet rei. Sallust is fond of thus 
separating the words. So in another passage we find 
CUJUS rei cunque, for cnjusanupu rei. 

Simulator, dissimulator. Simulo is to pretend that a thing is 
what it is not ; dissimulo, to pretend that a thing is not 
what it is, so to conceal. The difference between the 
two is given in tlie line— 

^lod non es simulas, diasimulasque quod es. 

£afis— parum are both used as (lit.) substantives. Satis (fuU 
ei) sloquentiae, ** he had a sufficiency of eloquence,” ** he 
was fairly eloquent” 

Vastus, *‘empty, desert, waste," and so '* monstrous, shocking.” 
Lucii Sullas. Sulla, as supreme dictator, gained almost 
alMolute power in Rome after the overthrow of his 
rival, Caius Marius, b.c. 82. 

Maxima, ** more than any other man has felt.” 

Dym pararet, ** so long as he was prejiariiig.” 

Quidquam pensi kabebat, ** did not care at all.” Pensus, fVom 
pendo, to weigh, signifies ** priml, esteemed, valued.” 
Pensi is the genitive of price; so in the ** Jugurtlia," 
cliap. xll., Neqiie pensi nefpie saneti habere, "to hold 
neitlier as esteemed nor holy.” 

Inopia rei familiaris, ** want of property.” 

Artibus, sc., the evil courses he had taken to. Tlie ** beUa, 
caedes,” etc., in which "juventutem suam exercuit.** 
Viverm inter se, " contrary one to the other." 

The plot was fortunately discovered, mainly by 
the vigilance of the orator Cicero, who was one of 
the consuls at the time. Catilina fled the city, and 
put himself at the head of an army he had raised. 
An army under Petreius was sent against him, and 
the final blow was dealt to the plot by the death of 
Catilina in the battle described in the following 
extract ; — 



LATIN. 


63 


SALLTTST.— « CATILTJf A,” Ix. 

Bed nbi, omnibus rebu^ exploraiis, Petreius tuba 
signum dat, cohortes paullatim incedere jubet : idem 
facit hostium exercitus. Postquam eo ventum est 
undea ferentariis proelium committi posset, maximo 
clamore cum infestis signis concurrunt ; pila omit- 
tout; gladils res agitur. Veterani, pristinae virtutis 
memores, oomminus acriter instare : illi baud timidi 
resistunt: maxima vi certatur. Interea Catilina 
cam expeditis in prim^i acie versari, laborantibus 
suocarrere, integros pro snuciis accersere, omnia 
providere, multum ipse pugnare, saepe hostem ferire ; 
strenui militis et boni imperatoris ofBcia simul cx- 
sequebatur. Petreius ubi videt Catillnam, contra 
ac ratuserat, magna vi tendere cohortem praetoriam 
in medios hostes inducit ; eosquc pcrturbatos atque 
alios alibi resistentes interficit, deinde utrimque ex 
lateribus adgreditur. Manlius et Faesulanus in 
primis pugnantes cadunt. Postquam fusas copias 
seque cum paucis relictum videt Catilina, memor 
generis atque pristinae dignitatis in confertissimos 
hostes incurrit, ibique pugnans confoditur. 


NOTES. 

Hattium exeixitun, the artny of the conapirators \^’lth Catilina 
at their head. 

Ventum est vnde (supply lu locum), “when they had come to a 
place whence." 

Ferentarii (dcr. Jero), “ light troops who fought with nitabile 
weaiwns." 

Clamore, the nldntlve of manner. “ Tlie ablative of a substan- 
tive, ill connection with an adjective, doiioteH the 
acconiiMinying circiinisiances under which a thing is 
done. Sometimes the preposition cam is addctl." (Mud- 
vig, “Latlu Graimnar.") 

Infestis, “ hostile." So “ opposing" of Csesar (“ Bello Gallico," 
vii. 51), legiones infestis signis constiteruni. 

Concurrunt-— pila omittunt. The shoit dii^jointed sentences are 
characteristic of the writer's style, and add force and 
vividness to the description. 

Instare, the historical infinitive. Also a favourite construction 
with Sallust, as noted above. A few lines lielow we find 
a number of them. “The present infinitive is often 
nsed in the description of actions and emotions that 
follow in rapid succesHion." (Madvig.) 

TUI, “ the other i>arty sc. “the enemy." Of two things, We 
always refers to the more remote. 

Expeditis, literally “ unimpeded, disengaged"; and so “light- 
armed troops." 

Contra ae, “differently from what he had thought he w'ould." 
Jc, or atque, is found iu the same way after secus, alms, 
etc. 

ifagna vi tendere, “exerting himself vigorously." 

Cohortem- praetOKsam. Tlie picked body-guard attached to the 
general was so calleil. 

Alios ^tbi, “some in one direction, some in another " 

fa primis : either “ are among the first to fall," or, “ fall fighting 
among tlic foremost." 

Con/krtissimos, “ the part where the enemy’s ranka tliat is, 
the army of the republic^** were thickest" 

The “ Jugurtha,** from which our next extract is 
taken, la an account of a war waged against a 


Numidian prince of that name, who had endeavoured 
by treachery to seise the possessions of his kinsmen, 
to whom the Roman people had been appointed 
protectors. The extract describes an episode in the 
war, part of an engagement lietween the troops 
commanded by Jugurtha and Bomilcar, and the 
Roman army under Metellus : — 

Sallust.— “ Jugubtha,” lii. 

Eo modo inter se duo imperatores, summi viri 
certabant: ipsi pares, ceterum opibus disparibus. 
Nam Metello virtus militum erat, locus adversus ; 
Jugurthae alia omnia, praeter milites opportuna. 
Denique Romani, ubi intclligunt neque sibi perfu* 
gium esse, neque ab hostc copiam pugnandi fieri, et 
jam die vesper erat ; adverse colle, sicuti praecep- 
turn fuerat, evadunt. Amisso loco, Numidae fusi 
fugatiqne, pauci interiere ; plerosque velocitas et 
regio hostibus ignnra tutata sunt. Interea Bomilcar, 
queni elephantis et parti copiarum pedestrium 
praefectum ab Jugurtha supra diximus, ubi eum 
Rutilius praetergressus est, paullatim suos in aeqiium 
locum deducit ; nc dum legatus ad flumen, quo 
praeniissus erat, festinans pergit quietus, uti res 
postiilabat, aciem exornat; nequere mittit, quod 
ubique hostis ageret, cxplorare. Postquam Rutilium 
consedisse jam, et animo vacuum, accepit, simul- 
que ex Jugurthae proelio clamorem augeri ; veritus 
ne legatus, cognitA re, 

foret, aciem, quam, difiSdens virtuti militum, arete 
statuerat, quo hostium itineri obficeret, latius 
porrigit. 

NOTES. 

Opibus, either a descriptive ablative, or an ablative abaolute 
Opportuna (ph porfiiii), “ opiwaltc the liailiour," and ao, “coii- 
vciileiit." 

Die is the old form of the genitive diet, “ the evening of the 
day." 

Adrerso colle, ablative of place. 

Quod uhique. Supply ho^is ageret with Imth of these. “ What 
the enemy was doing, and where he was doing it." 

Animo vacuum,** freed from anxiety." r«cui/in governing an 
ablative, as if equivalent to the jiartieipie of a vetU 
signifjing deficiency, which, according to the regular 
rule, w’ould take an ablative. 

Proelio, the part of tlie field where Jugurtha was. 

Suis avxllio, double dative. 

ArcU, ** in close array." 


KET TO TACITUS (continued). 

87. Now those of tlie Britons who were lodged iqwi the 
ridges of the hills and had liitherto no sliare in tlie encounter, 
were calmly despising tlie smallness of our forces, and began 
to descend softly ami to surround them in the rear, whilst they 
were urging their ■victory, when Agricola, who had apprehended 
this very design, despatched to engage them four aquadroiia of 
horse, such as he had reserved for tlie emergendea of war. 
The more furiously they had advanced, the more keenly were 
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they repulsed. Thus against ttie Britons themselves their 
own devices were turned ; and by the order of the general, 
the squadrons of cavalry which charged in front, wheeled 
about and assailed the enemy behind. Then in truth, the 
«l)on field presented a spectacle prodigious and tragical, inces- 
sant pursuits, wounds and captivity, and tiie present captives 
always slaughtered, aa often as others oconrred to be taken. 
Now the enemy behaved Just as they liappeiie<t to be prompted 
by their several humours. Sometimes they fled in large troops 
with all their arms before a smaller number that pursued 
them ; others, unarmed, rushed into peril, and presented 
themselves to instant death. On all sides lay scattered arms 
and carcases, and mangloil limbs, and the ground was dyed 
with blood. Nay, now and then even by the vanquislied was 
axerted notable wratli and bravery. When once they drew 
near woods they rallied, and thus circumvented tlie fore- 
most pursuers, such as, without knowing the country, had 
rashly ventured too ftir. We must Imve suffered some notable 
disaster from excess of confidence, luui not Agrirola, who was 
assiduously visiting every qiuirier, ordered the stoutest 
cohorts lightly equipped to range themselves like a party of 
huntsmen, also some of the cavalry to dismount, and enter 
the straiter passes, and the rest of the horse, at the same 
time, to beat the moi% open and iiassable parts of the woods. 
Now, as soou as they perceived our forces to continue the 
pursuit with close ranks, they betook themselves to open 
flight, not in marching order as iiefore, no one man regarding 
or awaiting another, but scattertKl, and avoiding each other, 
they all made to places ter remote and desert. What ended 
the pursuit was nigitt and a satiety of slaugliter. Of the enemy 
were slain ton thousand There fell of our men three hundred 
and forty, amongst these Aulns Attious, eomniaiider of a 
cohort, wiiose youthful heart and Hery horse hurried him into 
tlie midst of the enemies. 

88. It was indeed a night of great joy to tl»e conquerors, 
botli from victory and si»oil. The Britons, who wandered amid 
the dismal wailings of men and women, dragged along their 
wounded, called to such as were unhurt, deserted their houses, 
nay, in rage even set them on fire ; made choice of lurking 
holes, then instantly forsof)k them. In turn they took counsel 
together, then each thought for himself . sometimes, at the 
eight of those dearest to tlicrn they were cast down, oftener 
excited to fury. Nay, it was certain that some immlered 
their children and ^^lves, as an act of compassion and tender- 
ness. Tlie next day revealed more fully the result of the 
victory ; on all sides a profound silence, stiUtary hills, houses 
amokliig. and not a living soul to be found by the scouts. 
When fiom these, who had been desjaitchotl every way, it was 
learnt Uiat whither the enemy had fled no certain traces could 
be disoovei-ed, and that they had nowhere rallietl, it being 
impossible now the summer was pnsse<l to extend the war, he 
conducted his army into tlte borders of the Borestians. 
After he hail there received hostages, he onlcred the admiral 
of the fleet to sail round Britain For this expciUtion he was 
furnished wilh proper forces, and terror preceded him. He 
himself the while led on his foot and horse with a slow 
pace, that thus tlie minds of tlie newly conquered tribes might 
bo awed by the actual slowness of his march : he then lodged 
Ills army in winter quarters Tlie fleet, too, with favourable 
weather and great fame entered the harbour of Tnitulirum ; 
for thence it had sailed, and (oastiug along the netliennost 
chore of Britain, thither returned. 

89. This course of events, not exaggeratcil by any boastM 
worda in the letters of AgHoola, Domltian heard, as was hU 
wont, with joy in his oouuteiiance and anguish in his soul. 
His heart indeed amote him that his late mock triumph over 
the Qormans was held in public derision ; as to adorn it he 
had purchased a number of slaves, who were so decked in 
their diem and hair as to reMiiible captives in war. But here 


a victory mighty and certain, gained by the slaughter of so 
many thousands of the enemy, was celebrated with vast 
applause. Terrible above all things it was to him that tiie name 
of a private man should be exalted above that of a prince. 
In vain had he driven into obscurity the pursuits of the forum 
and the lustre of civil accomplishments if another possessed 
the glory of war : other successes might be overlooked ; the 
valour of a great general was a quality worthy of an Emperor. 
Tortured with these anxious thoughts, and harassed b}' his 
secret reflections, a certain indication of a savage purpose, lie 
at last judged it the best course, upon this occasion, to reserve 
bis hatred till tlio fever of renown an I the affeution of the 
army had cooled. Fur Agricola held yet the administration of 
Britain. 

40. To him therefore he caused to be decreed in the Senate 
thetduiiiplial distinctions and the honour of a statue crowned 
with laurel, with whatever else is bestowed instead of a triumph, 
heightened with many expressions of honour, and he directed, 
moreover, a general expectation to be raised that to Agricola 
was destined the province of Syria, a province reserved for men 
of Bjiecial distinction, then vacant by the death of Atilius 
Rufus, a man of consular rank. Many there were who 
believed that an Imperial freedman, employed on ooufl- 
dential luissimis, was despatched to Agricola, and carried 
him the ordinance, by which Syria was olTered to him, with 
orders to deliver it to him, wore he still in Britain ; that the 
freedman met Agricola actually crossing the channel, and 
without onco 8]>eaking to him, returned directly to Domltian. 
It is uncertain whether Uiis account be true, or only a fiction 
flamed in accordance with the character of the itrince. In the 
meanwhile Agilcola had surrendered the province to his suc- 
cessor now settled in iieace and security. And to prevent his 
entry into Rome rousing attention firoin any crowd and con- 
course of |>eople to meet him, he shunned this observance of 
his friends, and came into the city by night and by night, as 
he was directed, went to the palsce. He was there received by 
the Emperor with a hasty embrace, then without a word said 
niingWi with the ciowd of servile courtiers. Moreover, In 
order to soften with other virtues his character as a soldier, a 
character distasteful to civilians, he resigned himself entirely 
to repose and ease. In his dress he was modest, in his conver- 
sation easy ; he was accompanied usually by one or two of his 
friends. Insomuch that many, such esiiecially as are wont to 
Judge of great men by their ostentation, when they had beheld 
and obsen ed Agricola, souglit to know the source of his mighty 
teme, while but few could account for it. 

41. Frequently during that iteiiod in his absence was be 
accused before Domitian, and in his absence acquitted. The 
cause of his peril was no crime, nor complaint of any man he 
had injured, but the ofTence his virtues gave to the Eini>eror, 
the greatness of the man, and tliSt worst class of enemien, 
those who praised liim. Moreover a crisis of the common- 
wealth then ensued such as would not permit the name of 
Agri<s)la to remain unuientloncd : so many were the annies 
which were lost in Moesia, in Dacia, in Germany, in Pannonia, 
by the rcokloasness or cowardice of the generals : so many 
were the men of war with so many cohorts overthroMm and 
taken. The question was no longer one of nmintaining the 
limits of the Empire and guartling tlie river bank, but of defend- 
ing tlie winter quarters of tlie legions and our own territories. 
Tims, when losses followed losses in a continual train, when 
every year was marked with deaths and disasters, Agrioolawaa 
demanded ns general by tlie voice of the populace. All men 
were comparing his energy and firmness and his mind tndned 
in war with tlie sloth and timidity of the others. With these 
discourses it is c>ertalii that even the ears of Domitian himself 
were attacked ; whilst all the beat of his freedmen out of pore 
aflTection and duty, the worst out of malevolence and envy, 
urged on the Emperor, already prone to take the worse ooonte 
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In this Bumser wm Agrioola, as w«U throogh his ovim virtnes 
as through the Ikults of others, hurried headlong upon glory. 

43. The year was now approaching when Agriuola was to 
<u»t lots for the prooonsulsliip of Asia or of AfHea ; and, as 
Civics had been ^lately murdered, Agricola did not want for 
warning, nor Domitiau for precedent. It happened too that 
certain persons, familiar with the thoughts of the Emperor, on 
their own account asked Agricola whether he meant to go to 
the province. At first indeed somewhat vaguely they began 
to extol a life of tranquillity and repose ; anon they )>rotrei'ed 
their good oflloes in making good his excuse ; at last, throwing 
off all disguise, and proceeding at once to dissuade and to intimi- 
date him, they brought him before Domitian. He, already 
equipped with pretences, and assuming a mien of haughtiness, 
not only received the petition of Agricola to be excused, but 
when he granted it, suffered himself to be thanked, and was not 
ashamed of the invidious character of the favour. To Agi icola, 
however, he did not give the salary which was wont to be paid 
to a man of proconsular rank, and which he himself ha<i 
giaiited to some, either aflh>nted that it was not asked, or 
restrained by his own guilty mind, lest he should appear to 
have bought that which he had forbidden. It is }>cculiar to 
human nature to hate a man you have ii^ured. Now the 
temper of Domitian, liasty to anger, Uie more Irreconcilable 
the more It was concealed, w.is yet softened by the prudence 
and moderation of Agnuula, because he did not challenge fame 
or fate by j>ei^'er8ity or by any vam ostentation of liberty. 
het those take notice who are wont to admire things foi- 
bidden, that even under evil princes great men may exist, and 
that compliance and self-restraint, provided these be accom- 
panied with application and vigour, may rise to the same 
height of glory, whither most men have climbed by steep 
paths, rendering meanwhile no service to the State, and have 
become notorious by an effective death. 


GREEK. — XI V. 

[Continued /rom p. 6 ] 

THE PEBSENT AND IMPEKPKCT TENSES, 
ACTIVE VOICE. 

The present tense-stem is formed in many 
different ways from the simple verb-stem. We 
can only here roughly catalogue the various 
affixes as follows : — 

(1) In ~fju verbs, (a) sometimes the verb-stem is 
found without atidition ; sometimes the stem is 
formed (ft) bj*^ reduplication, e.ff., <ri-erra‘txi gives 
T-<rr»y-/« ; (c) by addition of -vy, e.ff., htlK-vv-pu ; {d) 
by addition of -vij, e.tj., 

(2) In -w vedbs, variously, by addition of -ft, -<rfco, 

y^o, - TO , by reduplication, and by insertion of a 
nasal, e.g. : — Aty-o-o r= /io-o’ico-o = $6<rKt», iyep- 
yo'O = iyttpw, zz etc. 

The imperfect stem is formed from the present 
stem by prefixing the augment. The personal 
suffixes are those used in all the secondary tenses. 

Vocabulary. 

*Ayop*tM 0 , I harangue, I Awcfpwi fx*^*'* ^ ^ 

say. ignorant of. 

‘'Awof/wr, -or (adverb *Aworp4wt, I turn away, 
unskilful ; turn from. 

149 


'Awo^ci^tw, I flee. 

"Aporpor, -or, (Ijatln 
aratrum), a plough. 

r«rralwt, generously, 
nobly, bravely. 

Ativ6sf -fir, fearful ; 
rh Sttydy, peril. 

'Erfpof, •«, -or (I.Atin 
alter), another. 

"Ex-, I have, possess. 

*Iro, in order that [with 
subjunctive after a 
principal tense; with 
optative after an his- 
torical tense]. 

KcIaAos, -ouy, rft, beauty. 

Ktv$w, 1 conceal. 

VlovetK^, -fit, art, 
music. 


"'Oror, when, whensoever' 
[with subjunctive, 
indefinite]. 

"OTf, when [with indica- 
tive, definite]. 

Oihofs (Ix'fore consonants, 
ovrm), thus. 

IlAno'iBiCw, I draw near, 
approach. 

nptfroio, -or, 1 %, fore- 
thought ; irp6y9tay 
to care for, 

npoowfwrw, 1 fall to, 
happen, befall. 

2TauiciC«>i 1 hve in uproar, 
1 disagree. 

T« — leaf, both, as well as, 
and — and. 


Exercise 72. 

Translate into English ; — 

1. Auo ftftw irpbs wftAir Ayovert. 2. rft Aporpov 
Ay*Toy. 3. Xafpwg«r, woTftfi. 4. *Cis (sc. Vori) 
KiiKKoi, Stay AxV (f<^pova. 6. Ol rroKirat rohs 
y6pous ^v\aTT6vruy. G. 'EroTpor kraSpov Pportt^irtt, 
7. ITar^p 7t Kod p^rip rpAvoiojf 4x^rwy rfit ruy riKvmy 
rcuZtlas. 8. *0 ypapp.drtify Artipot ol flAnroi 0\4wty. 
3. Tftr irpoa-wtiTTovcrai rvxas yomafeot 10. *0 

irous Ty Tar pi fidloy ff>ipei, fra X^PV’ 

Tvrpl p6Aoy A<Pep*y, fra xo^pot* iofttpdrrjs 5inr«p 

iyiyvtoaKov oArcot f\eyey. 13. "'Or* ol "EWrfyft 
iTKrjffla^oy, ol 0dp0apoi Aw^^tvyoy. 14. BofitardKkrjs 
Kol 'AptartlUrjt tot 4 4ffra<ria(4rfiy, 15. Ol Aoififtoi- 
fidyioi fiovffiK^s ATtlpus 'AworpiToirn, 

2» B*oi, rft Sttyby rjpuy. 17. i'rtpoy KtlBjft 
iy Kapll^ vovv, &AAa Ayoptvoty. 

X.B . — The subjunctive of the first person plural 
expresses an exhortation ( = the imperative), e,g., 
Xoipufity, let ui rtgoice. 

The imperfect often denotes a repeated act, and 
must sometimes be rendered with the aid of the 
verb to aecustom ; thus : t\*y*, was accustomed 
(used) to speak. The optative, as expressive of p 
wish, may be used as a softened imperative, as: — 
'ATorpdroir*, etc., O that you would turn asvay) 
that is, turn away. 


Exercise 73. 


Translate into Greek : — 

1. This roa<l leads to the city. 2. Two horses 
drive the plough. 3. Women are beautiful when 
they have good sense. 4. The citizen keeps the 
laws. 5. The citizens used to keep the laws. G. 
Keep the laws, 0 citizens. 7. My father takes care 
of niy education. 8. My mother and my sisters 
took care of my education. 9. The citizens nobly 
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bear the chances that befall. 10. The mother 
brings a rose to the father, that he may rejoice. 
11. The sister brought n rose to her brother, tliut 
he might rejoice. 12. The tlaughter, the motiier, 
and the fatlier disagreed. 13. Do not {0 that ye 
mould not) disagree, O parents I 14. The boys were 
tojoicing. 15. My sister was rejoicing. 16. The 
young man is ignorant of music. 17. These girls 
are ignorant of music. 18. Those who are unskilled 
in letters, though they have eyes, see not. 19. Tliosc 
women are unskilled in letters. 20. Two men are 
fleeing. 21. He conceals his thought in his hcaii. 
22. When the barbarians approached, he fled. 23. 
May the gods (opt.) turn the danger from us. 

THE FUTUEE TENBE AND FIBST AOEIST, 
ACTIVE VOICE. 

The stem of the future is formed from the simple 
stem by the addition of <r : e.y.^ Au-, Au<r-. Avo- is 
the stem of the future ; subjoin the person-endings, 
and you ha\e the tense in full. 

The first aorist stern is formed from the stem of 
the future by prefixing to that stem the augment ; 
and affixing the jrerson-endings, as given in the 
paradigm, we olrtain the tense in full. For example, 
the future and first aorist of hyop^va are thus 
formed ; — 

&yop9v-f Future, &yoptv<r-t ityop§vtra>f -ezy, -«i, etc. 
kyoptvo’, Aorist First, ^-ayoptver- = • 
iiy6p€v<Ta, -ay, -c, etc. 

Vocabulary. 

innocence, in- messenger ; hence our 
nocuousnoss (&, not ; angel). 

/BAa/9^, injury). *Eirii3oi;A€t}<y, I plot 

*kyapiifxvwv^ -ovos, against. 

Agatneinnon. •'Eo-xaroy, -77, -ov, the last , 

both. extrea\e 

*AiroAiiw, I free from (dir<i Trcfrciiw, I implore. 

and Aiictf). Kal, even, also (in l^atin 

Adupootf, -ou, t 1 >, a tear. ctiam). 

AioAiiw, I put an end to KaroAiiM, I destroy (Karh. 

(did and Avw). and Auw). 

Aind{v, I judge (SUrjf Kivdvvfiici>, 1 am in danger, 
justice, judgment). I incur danger. 

Ai/eeurr^s, -ov, 6, a judg(\ I owe a grudge, 

‘Eayovoi, -ov, 6 and a 1 nui angry with. 

descendant, olTspring. •'On, that. 

•'Eicrwp, -opoy, d, Hector. TTAarciai, Platasa. 

*Eira 77 ^AAtt>, I announce, "Xr par lay -ay, on army, 
report (j6.yy*Koiy a I plant. 

Exercise 74. 

Translate into English : — 

1 . Of otrparmrai riio ndkir dird r&tf woXtfdwo diro- 
Ai/<rowr«if. 2. *0 xp^^rrdy Mpwwos ical rots dayditois 
ipvToierst, 8. *0 &yytXos iirffyytKKo roh woXiratSy Sri 
04 woXdpLm (rrpartd/iari iwifiouXoiooioy. 4. *Ax(AA«iry 


Ayofidfiyoyt itidiyltroy, 6. Ol*'EXX'ny€S &ySp*l^ iroXXA 
faxOffay. 6 . Xontpdrijf ovx Udrtvo* robs itKoorhf 
/lorA woXX&y Softpvwp, aXXk wtorobtras rp iavrov djBAo* 
fitlq, iKty^bpovat rby ^trxaroy nlySvyoy. 7. Mb dUa^o 
srply Ay Apu^ty pSiBoy ixoierps. 8. Oi AoKoBmptdyiot 
nxaraias HardXOoay. 9. Tis Ay rrtartvocet {iriorovoou'y 
^tvorfi ; 10. *AK 0 V(rais (JocoBofias) ptovy tpiXt, 11. 
'O AyysXos dirdjyysXXsy, Art ol sroXipLioi rp arparltf, 
iwtfiovXtvaratty {4irt$ovXtXf(r*iay). 12. ‘'Ajcovordy ptoVy 
a fpfAf. 13. 'Eraipoy iraiptp xiffrtvadrw. 14. T))V 
srdXiy Xdyovffi pidyay KlvAvvoy KtyUvotvoat. 

Note. — np\v Apy h^ore (with subjunctive or 
optative when referring to the future, after negative 
sentences); Av refers to a condition expressed or 
understood. 

In the exercise ix4fyy%XXs is the third person 
singular of the imperfect indicative ; the n between 
#ir (firi) and the verb is the temporal augment, 
formed by lengthening the a, the first letter in the 
verb kyyixxto. In t(rx^<^ iKtr^vco the augment 
is formed by simply lengthening the 4. 

*tTi$ovX*v<ratty is optative because the sentence 
expresses the rej)ortod statement of another person, 
i.e.y is Oratio Obliqua. In English vve express this 
by changing the tense to the past ; Greek always 
keeps the same tense that would have been used in 
JlcctOy but changes the mood to the optative. 

Exercise 76. 

Translate into Greek 

1, The general will free the city from the enemy 
(plural). 2. Good men plant for their offspring 
also. 3. The messengers report many things. 4, 
The enemy ])lot against the king. 6. The enemy 
plot against me. (i. I shall announce many things 
to the citizens. 7. Achilles will be angry with 
Agamemnon. 8. Thou art angry with thy brother. 
9. I was angry with the enemy. 10. I will entreat 
my judges. 1 1 . The good citizens will not entreat 
their judges. 12. The enemy arc destroying Plataea. 
13. The soldiers will destroy Platica. 14. The 
soldiers destroyed the city. 16. Hear me, O my 
offspring. 10. One friend will believe another. 
17. One friend did believe another. 18. Thou wilt 
beli(*vo. 19. They two believed. 20. We shall 
believe. 21. The soldier prevails much by his 
valour. 22. I prevailed mucli by my valour. 

THE PERFECT, PLUPERFECT, AND OTHER TENSES. 

The perfect stem is formed from the simple stem 
by adding k and prefixing the reduplicative augment, 
as Aw-, Awf-, Xt-XuH - ; the tense itself is formed by 
adding to the stem the person-endings. We are now 
speaking exclusively of the active voice. Observe 
that as <r is in general the sign of the future and 
the first aorist, so is ic generally the sign of the 
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perfect and the pluperfect. Qualifications of these 
statements will appear as we proceed. 

To form the stem of the pluperfect, prefix t to 
the stem of the perfect. Thus, to AcAvk- we prefix 
c, and produce €AfAMr>, which, when the person- 
endings are sufilxed, constitutes the pluperfect 
tense. 

Vocabulary. 


TvvatKtToSf -a, -o>r, 

womanly, belonging to 
a woman. 

Aapftos^ -oVf Darius. 

Aiodwpos, -ov, dj Dioddrus. 

I enter, I put on. 

*Eiri8u&Ku, I pursue. 

KaraSu'w, I go down, sink. 

Kupifu'w, I become master 
of, gain. 

Mdvrir, -€»5, 6, a sooth- 
sayer, a diviner. 

M^AAw, I purpose, I am 
on the point of ; rb 
the future. 


M^io, -or, ri, Med6a. 

-ov, 6f a Persian. 

noA^^of, -ov, 6, an enemy. 

Tlpo<f>fir§^o> (our word 
prophesy)^ I foretell. 

'Xap^aofd.ieaXosy -ou, <1, Sar- 
danapdlus. 

^cpcKiiSi^s, -owj, 4, Phere- 
cydes. 

I kill, slay, 
murder. 

♦yw, I beget, produce (in 
the perfect, I am pro- 
duced, I have become). 


Exercise 76. 

Translate into English : — 

1. Ox arrpariwrai r&v troKffxitav SitrxxA^our Bteutoffiovs 
i^ilKoyra icivr* nttpovtvKacrir. 2. ^tptKvBrfs p.'tjBtrl 
rfduxiycu. 3. Neor vtpvKiis iroAAi pivdavt. 

4. *0 fx^VTis rii fxtWoyra Ka\us 'Wiirpo^4\rtvK*v. 5. 

rinva tl wtiralBtvKas. (>. M^Sexa rh r^Kva iet<pO' 
ptvKvia Uxouptv. 7. Ol AaKfBaip6vioi XlXaralas Kart- 
kfKhKiorap. 8. 'lapBoMatraKot (rroKijy yuyaiKfiay ivt- 
BfBvKti. 9. *'Ot€ 6 fiktos KartBtBvK€t, ol iroKdfiioi 
4irKr}<rla^ov. 10. *Akd^ayBpos dwiSKoKoty Aapuoy, rby 
n^pauy /SaxrxAca, ToAXwy xfujpx^rwv ^xccKupxcuKCt. 


Exercise 77. 

Translate into Greek : - 

1. I have slain. 2. They have slain. 3. Ho had 
slain. 4. They will slay. 6. He slew. 6. We will 
slay. 7. We have slain. 8. We had slain. 9. They 
will sacrifice. 10. They have sacrificed. 11. They 
had sacrificed. 12, They sacrificed. 1.3. The sooth- 
sayer sacrificed to the god, 14. The soothsayer 
h.as sacrificed to the god one hundred oxen. 15. 
I educate my children. 16. I was educating my 
children. 17. He had educated his own children. 
18. Alexander destroyed Babylon. 19. Alexander 
had destroyed Babylon. 20. The boy will put on a 
woman’s garment. 

Kate . — In forming the tenses of verbs compounded 
with prepositions^ the student is advised to drop the 
proposition while so doing, restoring it afterwards. 
For instance, in iyBvot drop the iy, and form the 
stems according to rule ; thus, Bv-, Svxr-, 4Bv<r-, B^vk-, 


IStSvic-; that is, 4y§BiBvt(’. So with 

kotoAiW : Av, Avar*, cAx/ff-, AcAyxc-, t AtAMr- ; xcarcAf Avxr- 
— where observe that uara loses its iinal a before 
the vowel e. 


PRESENT AND IMPERFECT, MIDDLE OR PASSIVE. 

The present middle or passive is fonv.ed from the 
stem of the present acti\e by adding -o^ax— as Au-, 
Ai^opxu. Of -ofiai the o may be considered as a 
connecting vowel, -pax being the person-ending. 
This connecting ^owc•l is seen in other jKjrsons of 
the same tense ; thus, kv-o-fiat, Au-t-rax, \{h§-er$oy, 
kv6-fi(6a, kv-foBe, ku-o-yrai, where « and o are the 
connecting vowels— vowels, that is, that unite the 
stem with the person-endings. 

The imperfect middle or passive is formed by 
prefixing the augment and changing -pax into -piji/ ; 
thus, Ayopai, 4-kv6~/jLr)y. It may also ho formed from 
the imperfect active by changing the active termina- 
tion -ov into the middle termiiuvtion -xipiyv. 


Vocabulary. 


'ABfk<f>6s, -ov, 6, a brot her. 

*AvoBfxop^ou, I receive, am 
favourable to, wxdcomc. 

Avk6s, -ov, 6, a flute. 

*Eyx<ypios, -oy, domestic, 
b'* nging to tlic 
country (x<ypa). 

EWe (with the o])tativc), 
O that ! 

*Epy(i(ofj,ai (from (pyoy, 
work), I work. 

"Epxopax, I conic, go, 

AayBdyw (Latin lateo), I 
lie hid, am concealed. 


Utyofiai poor ; 

Latin penvria ; Engli.*-!! 
penury), I am poor. 

Updrrw, I do ; Tpdrrat 
KaK&s, I do (fare) well 
— that is, I am in a 
f/ood condition ; e.y., 
irus irpxfTTtii =:how do 
you do ?), 

'XrpartCu (from crTparia, 
an army), I make an 
expedition. 

i^ctxiopax (from tl/ivBos, a 
falsehood), I he. 


Exeuci.se 78. 

Translate into English : — 

1. Aijo &yBp€ /iidxfO'Boy. 2. r*yyatu/s pax<tfAt«^a ir«pl 
rns varplBos. 3. *AvayKal6y icrri rhy vtby wtl0§ir0ai 
Ttp varpl. 4. TlxiAAol dyoJBol ndyoyrai. 5. Nxlpoxf rois 
iyxofpiois frtarBai Kokdy iariy. 6. Mb airo5#xoi/ ro/y 
tplkiyy rovs irpbs rd (pavka 

Ijorvxos fittrb*' vl/y bBoy ^px^cBty. 8. Ox' iroAxrxxx T«rr 
ydfiots •Kti0i<r0o>y. 9. Tii iUtk^di pox iwtaBoy. 10. 
Ex fiotikti kak&s xpdrruy^ 4pyd^ov. 11. *Edy 0ovk^ 
Hok&s irpdrruy, 4pyd(ov. 12. VtvBd/myot obBtit 
kayOdyti vokiy XP^*'***'^ G/ Acuc<8flup^Kxox fitr* 

aitkwy iffrpar^voyro. 14. EWt xdyrts Ayth opyns 
0ovkt6otyro. 15. Avo Kakw 'ivxu tls r^y xdkiy 
ifkavy*ff0rfy. 16. *Edy x4yp, Bkiyot <pikoi olai cot. 

A^ote.—Mb AiroB*xov^ sentence be* 

arranged a little differently, the student will he 
better able to see its meaning a»o5<x®^ 
r»y ^Ikoty (or rwy ^iko/y robs) x*H**C<*h^*'**^* irp^t 
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^0Xa; in English, Do not neloome those of yowr 
friends nho gratify you in had things, tlphs (Latin 
ad)f in regard to, in. 

The conjunction si requires an indicative or 
optative mood; the conjunction ihv takes a sub- 
junctive. 

MiT* au\«v, Toith that is, to the sound of 

flutes. 

*E.pytl(oy,ai, and several other verbs, such as 
sirofiat, beginning with «, form their temporal 
augment by changing f into si. 

EXEBCISE 79. 

Translate into Greek : — 

1. That man is poor, and has few friends. 2. 
They two were consulting. 3. Thou wishest to fare 
well, work. 4. If (idp) you wish to fare well, work. 
6. He was working well. G. They wore fighting 
bravely. 7. You were fighting. 8. 0 soldiers, fight 
bravely for your country. 9. It is honourable to 
fight for one’s country. JO. I follow thee. 11. Ho 
follows me. 12. They follow me. 13. We follow 
the general. 14. We were following the army. 15. 
Obey the laws, O boys. 


Note.—KsukslffBst, let the door hare been shut. 
This, which is something like the literal rendering 
of the imperative perfect passive, scarcely makes 
sense in English. The force of the perfect lies in 
representing the action as already done, and so in 
denoting despatch, as- in our vulgarism have done — 
that is, 00046 immediately. 

Eh rhv $.Kpav, into the citadel; sis with the 
accusative, instead of iv with the dative, being 
used, because motion is implied. In English, 
however, we say in such a case, “ in the citadel.” 

Exkecisk 81. 

1. He has been murdered. 2. The boys have 
been murdered. 3. The soldiers liad been 
slaughtered. 4. He has been shut up. 6. Ye 
have been shut up. 6. Ye had been shut up. 7. 
They have been shut up, 8. The two men had 
been shut up. 9. The oxen are said to have 
been shut up. 10. I have been well educated. 
11. Thou hadst been well educated. 12. They 
have been well educated. 13. 1 had been ill 
educated. 14. The trees have been well planted. 
15. The trees had been ill planted. 


THE PEBFBOT AND PLUPEKFEOT PASSIVE. 

Tl»o perfect passive may bo formed directly from 
tho perfect active by changing -so into -ycu ; as, 
perfect active A^Ai/-#fo, perfect passive \iKvfAcu. 

The pluperfect passive may be formed from the 
perfect by changing -got into and jjrefixing 

tho augment •; as, perfect A^Au-got, pluperfect 

^-AtAtJ-iUTjif. 

VOOADULARY. 


‘'Aicpa, -os, 19 , a summit, 
a fort or citadel. 
Avropojxlay -as, h {avr6s, 
self and v6p.os, lam), 
self-government, fjee- 
dom, independence. 
*£/u^ur«u«tf, 1 plant in (.V, 
and ^vTsvu, I plant). 


'Ihpvu, X^pv/xcu, I 

sit down, place, build. 

KarafrActcu, -KAfltrw, -k*- 
KA«i(r/uai (from irAffs. 
a key), I shut up. 

Aiyopiai (Latin dicor), I 
am said. 

-oD, 4, a thief, a 
robber, a pirate. 


Exercise 80. 

Translate into English 

1. Ol Kp<rra\ ws^6p9vvrai, 2. hrh tow 

avrov SiSoo-kcIAow wtircUStuerOop. 3. 'H /Boo-tAtfa 
ToO A^Avreu. 4. Tois 0forj rvp ’A&ffpa(ssp 

vroAAol TSpvyreu. 5. 'H 9ipa K«icA«lcr0w. G. Tlpb 
roO (pyw sh 7. nutriv hy$p^ois ^^irc- 

<pttTtvpi*ni lorlr hfiBvpla owrovoa/ay. 8. Oi 

A77<rrol ws^rsT^oBwr, 9. 0/ mKifuot tit rify Aypay 
KarantKhuoBai kiyoyreu. 10. Mtyo^yros Fphkkos 
«al AtoSvpof, JwtwtuBtyoBify iy ^wdpry. 


KEY TO EXERCISES. 

Ex. 08 —1. I might loose myself. 2. I would loose myself. 
3. I am loosing myself. 4. I may loose myself. 6. I was 
loosing myself. 6. I loosed myself. 7. I shall loose myself. 

8. I wns left behind. 9. They are loosing themselves. 10. 
They were loosing themselves. 11. They loosed themselves. 
12. You might have loosed (or might loose) yourselves. I’i I 
might have been (or might l>e) left behind. 14. To be left boh nid. 
15 Having been left behind. 10. To have loosed oneself. 
17. To IfKise oneself. 18. Loosing oneself. 19. I^oose your- 
selves. 20. 1 may have remained behind. 21. You loosed 
yourself. 22. He may have loosed himself. 23. Let them both 
loose themselves 24. You two might h>o8c yourselves. 25. 
Of one lousing himself. 20. Yon were loosing yourselves. 
27, Having loosed themselves. 28. They might loose them- 
selves. 29. We might have loosed ourselves. 

Ex. 69. — 1. AvoiVi 7 v. 2. Ailotro. 3. Avotyro. 4. AvetrSai. 
5. Av6ytvttt. 6. AvtratrSt. 7. Autrotro. 8. Av«<r6w. 9. .\vcrw- 
fifSa. 10. Av<roKrai. 11. Aiojrai. 12. AvvanrSov. 13. 

14. ’EAtircirOe. 15. Atmrrai. 16. AinttrBt. 17. Av<ra<rBai. 

Ex. 76.— 1. He was rubbed. 2. Thou mayest be rubbed. 
3. Tliou wonldeat be rubbed. 4. He would be nibl>e<l. 5. 
They two might have been loosed. 6. They might have been 
loosed. 7, Ijet him be loo,strtl, 8. To have been (or to be) 
loosed. 9. Being almut to l>e loosed. 10. To have been (or 
to be) rubbed. 11. Being about to l)e rubl»ed. 12. Thou w'ast 
loosed. 13. Ye were loosed. 14. Thou shalt be loosed. 15. 
Y,'e may have been loosed. 16. We might have been loosed. 
17. They may have been loosed. 18. Having been loose^i. 10. 
To be about to be loosed. 20. Having been lubbed. 21. I>t 
him be nibbed. 22. I have been loosed. 28. I had lieen loosed. 
24. I shall have been loo8e<l. 26. They have been loosed. 26. 
They had been loosed. 27. Thou mightest have been loosed. 

Ex. 71. — 1. ’EAv6i}. 2. AvS^. 8. Av6ctV 4. 

.5. .1^»4^<ro»'Ta4. 6. 'ErpiPn. 7. AtfAvfuu. 8. AtXvfUyot 

9 . AtKvewnm. 
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ENGLISH LITERATURR—VII. 

[Continuid from p. 10. ] 

THE ELIZABETHAN PERIOD— SPENSER. 
Edmund Spenser was bom in London, about the 
year 1552. He was educated at Merchant Taylors’ 
School, and in 1569 we find tliat he entered Pembroke 
Hall, Cambridge. That he there pursued his studies 
with diligence, and laid the foundation of a very 
unusual amount of learning and an immense know- 
ledge of literature, no one who reads his poems can 
doubt; for few poets have drawn their materuds 
from more varied sources, or used those materials 
more thoroughly with the ease and naturalness 
which spring from long and intimate familiarity, 
than Spenser. During his college career, Spenser 
formed a close friendship with a man who enjoyed 
a very high reputation for learning and literary 
ability, Gabriel Harvey — a friendship which ulti- 
mately exercised a great influence over Spenser’s 
career. Harvey was the leader of a fasliion — which 
his influence rendered not unusual for a time — of 
adapting the ancient classical metres (founded on 
quantity, not like English metres on accent) to 
English poetry ; and Spenser, as his correspondence 
with Harvey shows, was infected by his friend’s 
fancy for a time, though this eccentricity did not 
in Spenser’s case last long. Harvey, however, did 
for Spenser the real service of introducing him to 
Sir Philip Sidney, who proved, itb long as his short 
life lasted, Spenser’s most faithful friend and 
generous protector. To the friend and favourit-e 
of Sidney the society of all the most eminent men 
of the day was naturally open ; and Spenser soon 
found friends or patrons in Leicester, Essex, Raleigh, 
and many more among the statesmen or courtiers 
who adorned the brilliant Court of Elizabeth. Nor 
was it long before he became known to the Queen 
herself. Spenser had probably written much poetry 
which has since been lost, and perhaps some of the 
minor pieces which we still possess, before or very 
soon after he left the university ; but the first poem 
by which he attracted the notice of the Coxirt, and 
established his reputation as the great poet of the 
day, was “ The Shepherd’s Calendar.” This work is 
in form a series of twelve idyls, or pastoral dialogues, 
one for each month in the year. But the poems are 
pastoral only in form ; for sometimes, under the 
guise of shepherds, we have Colin Clout (the poet 
himself) and Hobbinol (his friend Harvey), or 
others of like character, moralising upon old age ; 
sometime discussing the pleasures and pains 
of love; sometimes singing the praises of Queen 
Elizabeth ; sometimes discussing the progress 
of poetry and the condition of poets ; and some- 
times the comparative merits of the Catholic and 


Protestant systems, and the vices of the worldly 
clergy. 

By this work, and tlirough the influence of Sidney 
and those to whose favour Sidney had recommended 
him, Spenser’s connection with the Court was estab- 
lished ; and from time to time he seems to have 
received unimportant employment in the public 
service. But his favour with Leicester almost 
necessarily implied disfavour with Leicester’s op- 
ponents; and thus at first no great benefit from 
the royal partiality fell to his share. Probably at 
this time, and almost certainly at a later period, 
the Lord Treasurer Burleigh was his foe; and 
the painfulness of what he then and afterwards 
endured is strikingly expressed by him in the 
well-known lines in “ Mother Hubbard’s Tale ” : — 

“Most miHcraMe man, whom wicked fate 
Hath brought to court to sue for had ywlst, 

That few liave found and many one hath mist I 
Full little knowest tliou that hast not tried, 

What hell It Is in suing long to bide ; 

To lose good days, that might be better spent ; 

To waste long nights in pensive discontent ; 

To speed to-day, to be put liack to-morrow ; 

To feed on ho]ic, to jilne with fear and sorrow ; 

To have thy i*rince’s grace, yet want her peters’ ; 

To have thy asking, yet wait many > ears ; 

To fret thy soul witli crosses and with cares ; 

Tu eat thy heart through comfortless despairs ; 

To fawn, to crouch, to wait, to ride, Uirun, 

To s|)end, U> give, to want, to l>e undone. 

Unhappy wight, iKim disastnms end, • 

Tliat doth his life in so long Wndance spend.*' 

In 1580, Lord Grey de Wilton was appointed lord- 
deputy of Ireland, and Spenser went to Ireland with 
liim as secretary. He soon acquired a more lasting 
tic to that country. Through the i nfluence, no doubt, 
of liis powerful friends, ho received a grant of land 
in the county of Cork, a portion of the forfeited 
estates of the Earls of Desmond, together with the 
castle of Kilcolman. This became thenceforth his 
usual and permanent place of fibode, and was the 
scene in which he composed the greater and more 
important part of his works ; though his visits to 
England and to the Court, for the purpose of seeing 
his works through the press ahd presenting them to 
the Queen and his other patrons, were frequent. 
But in 1598 a calamity befell him which embittered 
the short remainder of his life, and perhaps hastened 
his end. Rebellion again broke out in Ireland in 
1598 ; the confiscated lands were overrun ; Spenser 
and his family fled in haste from Kilcolman ; the 
Irish seized and burnt the castle ; -and one of 
Spenser’s children, who had (we know not how) 
been left behind, perished in the flames. Spenser 
returned to London, and the next year died, it has 
been said — with what tmth we cannot tell— in great 
distress and poverty. 
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Tbo first important contribution of Spenser to 
literature, during bis residence in Ireland, was 
the publication of the first three books of the 
“ Fagry Queen,” in 16iK). In an age of such in- 
tellectual activity, in which the popular avidity 
for poetry was so keen, and the patronage of the 
Court towards literary men so liberal, it is easy to 
conceive the enthusiasm which the work excited. 
It was the first really great poem which had been 
produced in England since the “ Canterbury Tales ” ; 
and the tivae was especially fa\ ourable for its re- 
ception, so that its merits were appreciated at 
once. The success of the work led to an eager 
demand for anything which Spenser could supply. 
The following year a collection of shorter pieces 
was published under the name of “ Complaints.” It 
included the “Ruins of Time,” a poem mainly com- 
memorative of the death of Sir Philip Sidney, and 
dedicated to his famous sister, the Countess of 
Pembroke; “The Tears of the Muses”; “Virgil’s 
Gnat ” ; “ Mother Hubbard’s Tale,” a social and 
political satire; “ Muiopotmos, or the Tale of the 
Butterfly ” ; “ Tlio Ruins of Rome ” and “ The 
Visions of Bellay,” translated from the French 
poet Bellay ; “Visions of the World’s Vanity,” and 
“ Visions of Petrarch.” In rapid succession followed 
“ Dai)hnaida,” an elegy on the death of a lady of 
the Howard family ; “ Colin Clout’s Come Home 
Again,” a poem in which he returned to the pastoml 
form used by him in earlier life, wlucli is dedicated 
to Sir Walter Raleigh, and contains many allusions 
to contr.nj)orary poets ; “ Astrophcl,” an elegy, like- 
wise pastoral in form, on the death of Sir Philip 
Sidney; “ Amoretti, or Sonnets,” probably written 
during, and witli reference to, his courtship ; and 
“ Epithalamium,” a bridal hymn upon his own 
marriage. In 159(J were published three more 
books of the “Faery Quet*n,” making, with the 
previous three, the whole of that poem which was 
ever published in a complete form. In the sliort 
interval between this period and his death, he 
published “ Prothalamiiim,” a marriage song on the 
marriage of the daughters of the Earl of Worce.ster ; 
four hymns in honour of Love, Beauty, Heavenly 
Love, and Heavenly Beauty ; and a few shorter and 
less important poems. After his death were pub- 
lished some fragments of later and unfinished book.s 
of the “ Faery Queen.” He also left behind him a 
remarkable prose work, a “ View of the State of 
Ireland,” which was not printed till long after his 
death. • 

Our space does not allow us to enter upon any 
detailed examination of Spenser’s minor poems ; 
and this is the loss important, because the “ Faery 
Queen ” is so much the most characteristic 
work of Spenser’s genius, as well as being the 


IK)em of far the greatest intrinsic merit, that an 
acquaintance with the “ Faery Queen ’’will give a 
sufficient comprehension of Spenser’s qualities as 
a poet. 

The “ Faery Queen,” even in its unfinished state, 
is a poem of great length ; and the six books 
completed are only half of the poem as projected. 
The unfinished state of the poem, moreover, leaves 
it in a disjointed condition, the several books being 
connected with one another only by the slenderest 
thread. The general plan of the whole was intended 
to have been developed in a later portion. But, 
fortunately, we have a letter of the author addressed 
to Sir Walter Raleigh, and preftxe<i to the first three 
l)ook8 of the “ Faery Queen,” in which he set forth 
his plan with great clearness, and from which we 
give a few extracts rather than tell the story in any 
other than .Spenser’s own words. He says that “the 
general end of all the book is to fashion a gentleman 
or noble person in virtuous and gentle disci jdine ; 
which for that I conceived should be most plausible 
and pleasing, being coloured with an hh^torical 
fiction, the which the most part of men delight to 
read, rather for variety of matter than for profit of 
the cn.sample, I chose the history of King Arthur, 
as most fit for tlu‘ excellency of his person, being 
mmlo famous for many men’s former works, and 
also furthe.st from the danger of envy and suspicion 
of present time. ... So have I laboured to do in 
the person of Arthur; whom I conceive, after his 
long education by Timon, to whom he was by 
Merlin delivered to bo brought up so soon as lie 
was born of the Lady Igrayne, to have seen in .a 
dream or vision the Faery Queen, with whose ex- 
cellent beauty ravished, he, awaking, resolved to 
seek her out ; and so, being by Merlin armed, and 
by Timon thoroughly instructed, lie went to seek 
her forth in Faery land. In that Faery Queen I 
mean Glory in my general intention, but in my 
particular, I conceive the most excellent and glori- 
ous person of our Sovereign the Queen, and her 
kingdom in Faery land. And yet in some places I 
do otherwise shadow her; for, considering she 
beareth two persons, the one of a most royal queen 
or empress, the other of a most virtuous and beauti- 
ful lady, this latter part in some places I do express 
in Belphoebe. So in the person of King Arthur I do 
set forth Magnificence in jiarticular : which virtue, 
for that (according to Aristotle and the rest) it is 
the perfection of all the rest, and containeth in 
it them all, therefore, in the whole course of it, 
1 mention the deeds of Arthur appliable to that 
virtue which I write of in that book. But of the 
twelve other virtues I make twelve other knights 
the patrons, for the more variety of the history.” 
He then explains that the first book contains the 
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advcntares of the Red Cross Knight, who stands 
for JloUnesa ; the second, o^* Guyon, or Temperance ; 
the third, of Britomartis, a lady knight, representing 
Chastity, The three books subsequently published 
contain the legends of Cambell and Triamond, the 
patrons of Friendthip ; Artegall, or Justice ; and 
Calidore, or Courtesy. Spenser further informs us 
tliat “ the beginning of my history, if it were to be 
told by an historiographer, should be the twelfth 
book, which is the last; where I devise that the 
Faery Queen kept her annual feast twelve days, 
upon which twelve sevend days the occasions of 
the twelve several adventures happened, which 
being undertaken by twelve several knights, are 
in these twelve books severally handled and dis- 
coursed.” 

To a poet of Spenser’s i)eculiar genius this plan 
afforded special advantages. Spenser’s genius was 
in no degree dramatic. He has nowhere shown 
any power of conceiving or portraying character, 
or of giving human interest to his story by arousing 
our sympathies with the joys and griefs, the 
struggles and triumphs of his heroes. 'I’herc is 
nothing in his mere narrative to excite interest or 
curiosity. The charm of his |>oetry is of a very 
different kind— indeed it might almost be said, of 
an opposite kind. The very remoteness of all he 
describes from real life is one of its sources of 
pleasure. His unequalled fertility of imagination in 
producing images of beauty and [mrity, his power 
of invention as well as of description, and not less 
the singularly sweet though somewhat monotonous 
melody of his versification, find their most huitablo 
field in ^ isions of fairy land and ^a^rue allegories, the 
wanderings and adventures of elfin knights and 
fairy ladies. 

But, in addition to the sources of pleasure in the 
“ Faery Queen,” which are intrinsic and permanent, 
and no less appreciable by us than by the Eliza- 
bethan reader, Spenser’s judgment in the selection 
of his subject was shown by the opportunity which 
it gave him of introducing a thousand allusions to 
things and people of his own day — allusions w'hich 
probably had, and were intended to have, the effect 
of removing for contemporary readers the tone of 
monotony and sameness which it unquestionably 
has for modem readers. Thus the Fairy Queen 
herself is, as we have seen, Elizabeth. The evil 
witch Duessa was probably not only the representa- 
tive of Falsehood, but stood for her rival, Mary 
Queen of Scots, as well. Artegall, the patron of 
Justice, is Lord Grey de Wilton, the lord-deputy of 
Ireland, under w^hom Spenser served. References 
to the Spanish wars and the various incidents in 
the ecclesiastical history of the reign are numerous ; 
and there are, doubtless, many covert meanings of 


the same kind, which we now miss, but which were 
plain enough to .Spenser’s contemporaries. 

The earlier books of the “ Faery Queen ” are, by 
uniN er.sal consent, of greater merit than the later ; 
and probably we cannot in any way better assist 
the student in acquiring a knowledge of the general 
character of the poem than by a somewhat close 
cxamimition of the first book. And the extracts 
which wo give will enable everyone to appreciate 
the metre in wliich it is written— a metre which, it 
must be remembered, was of Spensers own forma- 
tion, though to some extent founded upon an 
Italian model. 

The first book contains the adventures of the 
Red Cross Knight, or Holiness. Like each of the 
other books, it is divided into twelve cantos; and 
there is little doubt that under the guise of the 
Red Cross Knight the poet inlcndod to de- 
scribe the various fortunes of the Church of 
England. 

The source and beginning of the adventures of 
this book are described by Si)enser in the lett(*r 
from which wo have already (quoted. The twelve- 
day festival of the Fairy Queen was being held. 
“ In the beginning of the feast there presented 
himself a tall, clownish young man, who, falling 
before tlie Queen of Faerie.s, desired a boon (as the 
manner then was), which during that feast she 
might not refuse; which was that ho might have 
tlie achievement of any adventure which during 
that feast should hap{)en. That being granted, he 
rested him on the fioor, unfit through his rusticity 
for a bettor place. Soon after entered a fair lady 
in mourning weeds, riding on a white ass, with a 
dwarf behind her leading a warlike steed, that lx)io 
the arms of a knight, and his spear in the dwarfs 
haml. She, falling before the Queen of Faeries, 
complained that her father and mother, an ancient 
king and queen, hml l>een by a huge dragon many 
years shut up in a brazen castle, who thcnco 
suffered them not to issue ; ynd therefore besought 
the Fa6ry Queen to assign her some one of her 
knights to take on him lliat exploit. Presently 
that clownish person, upstarting, desirml that ad- 
venture ; w^hereat the queen much wondering, and 
the lady much gainsaying, yet ho earnestly impor- 
tuned his desire. In the end, the Indy told him 
that unless that armour which she brought would 
serve him (that is, the armour of a Christian man 
specified by 6t. Paul, Ephes. v.), that he could not 
succeed in that enterprise ; which being forthwith 
put upon him, with due furnitures thereunto, he 
seemed the goodliest man in all the company, and 
was well liked of the lafly. And eftsoons taking on 
him knighthood, and mounting on that strange 
courser, he went forth with her on that adventure ; 
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where beginneth the first book.” The once clownish 
joang man has become the Red Cross Knight, or 
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St George ; the Imly is Una, who represents true 
religion They are thus introduced to us — 

“ A gentle knight wa* pricking on the plain, 

Y*clail in might) anns and ailver shield, 

Wherein old dints of deep wounds did icmaln, 

The cruel marks of many a bloody field 
Yet anus till that time never did he wield , 

Hia angry steed did chide his founilng bit, 

Am much disdaining to the curb to yield , 

Pull jolly kniglit he seemed, and ftiir did sit, 

As one for knightly Jousts and fierce encounters fit 

And on his bieoat a bloody cross he bou, 

The dear remembnince of his dying loid, 

For whose sweet sake that glorious badge he wore, 

And dead, as living ever, him adored , 

Upon his shield the like vras also scored. 

For sovereign hope, wldtli in his help he had 
Right, fkithful true he was in deed and word , 

But of his theer did seem t«>o solemn sad , 
i’et did he notiilng fear, hut e\er was y drad 

** A lovely lady nule 1dm fair Iwalde, 

Uf>on a lowly aas more white than snow 
Yet she much whiter , but the same did hide 
Under a vail, that wimpled was fbll low , 

And over all a black stole she did tlirow, 

As one that Inly mourned , she was so sad, 

And heavy Mt upon her palfrey slow, 

Seemed In heart some heavy care she had . 

And by her In a line a milk white lamb she lad. 


** So pure and innocent, as that same lamb, 

Slie waa in life, and every vlrtuotu lore , 

And by descent from royal liueage came 
Of ancient kings and queens, tliat liad of yore 
Their sceptres stretched from east to western shore. 

And all the world in their subjection held , 

Till that infernal fiend with foul uproar 
Forwasted all their laud, and them exi>elled ; 

Whom to avenge, she had this knight from far compelled.’* 

We find them first taking refuge from a storm in 
a wood, which proves to be the Wandenng Wood, 
in which 18 the den of Error, a horrible monster, 
half woman, half snake, whom, after a terrible 
combat, the knight at last slays They next meet 
an old man, seemingly a hermit, who leads them to 
his cell for the night 

‘ A little lowly hermitage it was, 

Down in a dale, hard by a forest side, 

Far fiom resort of {leople, who did jiass 
In travel to and fio 

The hermit turns out to be the great enchanter 
Archimago, who throughout the “ Faery Queen ” is 
the constant representative of all that is false and 
evil Here he stands for heresy and deceit By 
his deceptions the knigiit is led to believe that the 
tidy 18 false and unchaste, and leaving her behind, 
starts by himself from the hermitage He has not 
gone far, when he meets and slays “a faithless 
fearazin ” — Sansfoy, one of the three sons of Archi- 
mago With Sansfoy was a lady calling herself 
Fidessa, but really the witch Duessa, daughter of 
Archimago, the representative of falsehood, in 
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opposition to Una, or truth Duessa repres^its 
hers^ as having been held in unwilhng captivity 
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by Sansfoy, and the Bed Cross Knight travels 
onward in her company. In the meantime Una 
gets out in search of her lost knight. For some 
time she travels alone ; but one day 
she descends from her ass to rest in 
the wood. 

“ It fortuned out of the thickest wood 

A ramping lion rushed suddenly, 

Hunting full greedy after savage blood. 

Soon as the royal virgin he did spy, 

With gaping mouth at her ran greedily, 

To have at once devoured her tender 
coi-se ; 

But t^) the prey when as he drew more 
nigh. 

His bloody rage assuaged with lemorse. 

And with the sight amazed forgot his 
furious force. 

“ Instead thereof, hr kissed her weary feet. 

And licked her lily liand with fawning 
tongue. 

As he her wronged innooence did wcet 

Oh, how can beauty master tlie iiKwt 
strong. 

And simple truth subdue avenging 
wrong 1 

Whoso yielded pnde and proud suhnus- 
sion. 

Still dreading deatli, when she had 
marked long. 

Her heart gan melt in great compassion, 

And drizzling tears did shed for pure 
affection.” 

The lion becomes her. protector, 
and with him she reaches the in- 
hospitable cabin of Corceca, lier 
(laughter Abessa, and their confed- 
erate, Kirk-rapine, who represent tlio 
superstitions and corruptions of 
monasticism. Kirk-rapine is slain 
by the lion, and Una goes upon her 
way ; this whole incident being manifestly an allu- 
sion to the suppression of the monasteries under 
Henry VIII. tina soon afterwards, partly by the 
guiles of Arcliimago, falls into the hands of Sansloy, 
another son of the enchanter, who carries her away. 

The Red Cross Knight has been led by Duessa to 
the House of Pride ; and the fourth canto contains 
an elaborate and very poetical allegorical description 
of the Court of Lucifera, or Pride, with the deadly 
sins as her attendants. Sans joy, the third brother, 
comes likewise to the Court of Pride while the Red 
Cross Knight is there ; they fight, and Sansjoy is 
overthrown. Duessa, to save him, visits the realms 
of darkness, the description of which is most power- 
ful, and returns with the cure she sought. But she 
finds the Red Cross Knight departed. 

We next return to Una, who is rescued from the 
power of Sansloy by a troop of fauns and satyrs, 
and a good knight Satyrane, whose history ^ told 


us ; but while Satyrane and the Saraiin are fighting, 
the lady takes to flight in terror. In the meantime 
the Red Cross Knight has been rejoined by Duessa, 


Queen Elizabeth. (Paint«d by Isaac Oliver.) 

and having drunk of an enchanted fountain, falls 
into the hands of the giant Orgoglio, by whom he 
is cast into a horrible dungeon. The dwarf, after 
his mastc'r’s fall, goes to seek relief, and soon meets 
I’na. They fall in with Prince Arthur, and Prince 
Arthur slays the giant, rescues the knight, and strips 
Duessa, who had become the mistress of the giant, 
exposing her foulness and deformity. 

Prince Arthur then relates his own story and 
his wanderings in search of the Fairy Queen, and 
leaves the R^ Cross Knight and Una. After he 
has parted with them, they meet Sir Trqvisa flying 
from Despair, and return with him to th© Cave of 
Despair, the description of which and of Despair 
liimself, and his arguments yirging to desperation 
and suicide, as given in the ninth canto, arc among 
the most remarkable passages in the whole of the 
“ FaSry Queen.” The following lines are a part of 
the plea for suicide : — 
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What ft«nilc fit, qnoth he, han thuH autraught 
Ttiee, foijliMh man, ho roNli a doom to gfvu ? 

What Juallfo ever other Judgment taught, 

But he Mhould die wlm merita not to live ? 

None elMo to death thia man despairing diivo 
But his own guilty mind, deserving death. 

Is then uttjust to each his dne to give? 

Or let him die that loatheth living breath ? 

Or let him die at ease that livuth here uneatU ? 

“ Who travels by the weary, wandering way, 

T«* come unto his wialted home in luisto. 

And me<;tM a flood ttiat doth his passage stay; 

Is not great grace to help him over iwst, 

Or free Ids feet that in the mire stick fast? 

Must envious man, tluit grieves at neighbours' good, 

And fond that joyest in the woe thou host. 

Why wilt not lot him pass, that long hath stood 

Upon the bank ? why wilt thyself not pass the fimul ? 

“ He there does now enjoy eternal rest. 

Ami happy ease, wldch thou dctst want and crave, 

And further from It dally wandcrest ; 

What if some little (lain the iNissage have, 

Tliat makes fmil flesh to feor the bltto wave ; 

Is not sliort j)aln well borne tliat brings long ease f 
And lays the soul to sleep in quiet gra\c? 

Sleep after b)il, port after stormy seas, 

Ease after war, death after life, docs greatly i)lease/’ 

The Rod Cross Kniglit is next lod by Ibm to Iho 
Houso of Holiness, which is doscribod in an elaborate 
nnd beautiful alloj?ory, in w^hich the contrast with 
the House of Pride is forcibly brou}?ht out. Hero 
the knight receives purification and instruction. 
Thus fitted for his task, he encounters the great 
dragon he had come to meet, and after a throe 
days’ combat slays him. The book closes with tho 
rejoicings over tho slaughter of tho dragon and the 
release of his vietims, and witli tho marriage of the 
knight to Una. 

Tho outline which wo have given of this book 
will enable tho student to form some idea of the 
character of Spen-^er’s allegory ; tho detailed 
beauties of tho poetry can bo learnt only from 
tho poem itself. 


COMMERCIAL CORRESPOND- 
ENCE.— II. 

[Continuftl from p. 15.1 
FRENCH, GERMAN, AND ENGLISH. 

9.— Reply to Letter of Inquiry as to 
Solvency of a Firm. 

London, Avgust 2Sth, 1891. 
Messrs. F. Riohon Bros., Lyons. 

Gentlemen,— In n»ply to your favour of the 2lst, 
requesting some information, we confess that the 
wish to avoid injuring the crcjdit of a countryman 
on the one hand, and to cause you loss by in- 
complete information on the other, greatly embar- 
rasses us. 


The facte are thus : Messrs. Wolff k Ck>. have, as 
silk importers, enjoyed a sound reputation, but their 
firm has, in consequence of unforeseen circumstances 
(the sudden death of one of the partners, the pro- 
longed struggle in , and the failure of two 

or three houses at Leghorn and Amsterdam), not 
been able to compete with others more fortunate, 
and has engaged, it is said, in ruinous speculations. 
Still, tho firm’s credit is sufficiently goo 1 ; and if 
the orders are not too large (their very magnitude 
causing them to be suspected), you may safely 
execute them. 

Wo regret not to bo able to give you a more 
circumstantial account of the firm in question ; 
and relying upon your discretion as to the state- 
ment contained in this letter, 

We have the honour to be, Gentlemen, 

Your very obedient servants, 

A. J. Peters. 

Londres, Ic 2% aout, 1891. 
Messieurs F. Ricbon Fr6res, Lyon. 

Messieurs, — En r6ponse votro lottre du 21 
courant, contenant une dernande do ronseignements, 
nous vou.s avouons que, ne d6sirant ni nuire an cr6dit 
d’un compatriote, ni vous occasionner de pertc par 
des ronseignements incoraplets, nous nou.s trouvons 
dans un embarras extreme. 

Voici les faits : Messieurs Wolff k ex', faisant 
I’exportation de soieries, ont joui d’uno bonne 
reputation, mais par suite de circonstances impr^- 
vues (la mort subite d’un des associes, la dureo 

de la guerre en , et la faillitc de deux o i 

trois maisons Livourno et [Sk Amsterdam), la 
maison n’.i pu soutenir la concurrence et s’est livree, 
dit-on, ^ des speculations ruineuses. Toutefois nous 
devons avouer qu’elle jouit encore d’un assez bon 
credit, et si les achats ne sont pas d’une grande 
importance do maniere ^ les rendre suspects, vous 
pouvez les executer en toute assurance. 

Nous regrettons de ne pouvoir vous donner des 
details plus circonstauci6s snr la maison cn 
question, et coraptant sur votre discretion sur ce 
qu© nous venons de dire, 

Noui avons bien I’honnour 

de vous saluer, 

A. J. Peters, 

28 IHugufi, 1891. 

^tmn (S<Wlter 8. fliicton, 8pon. 

3n JJ9fantn>ortttn3 (fike^rten wm 21 curt. dner 
qmiffen 91ulfunft milfirn mtt taf loir unf in dnem 

qrefen dilemma (wfinten. intern tnir meter tern <5rekit etnrf 
8antfmanne< pt fcij^ateit mAnfdNn, no(^ 3^tten tim^ nnvoU* 
flanti^e Sulfunft 'Betlufle bereiten mix^ten. 

i^er Sad tie^t mie ITie Merten SRoiff k (5a. erfeeuten 
einef guten Siufel, jetce^ mar il^ 8tnna in 8r(ge nmmi^er* 
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f(|Kner drri^niffe (tec tec 

rtfraafcntt Jtneg in , unb btt Sail wn 2 cccr 3 

aufam w 8»cmo unb ftmfifrbam) unfdbig mit anbartn 
^iufern ju cwifimrirrn, unb »if man fagt, 

if ruiniie ®«>eculatti)ncn ringetaffen. 

3mmei^m ift tft (Sretit ret Sterna ein gutcr, nnb fatti ite 
uftrAge nt(^t }U gref finb, unb babun^ gcrabc b<rbd(|^ttj 
firemen, fo tonnen @te biefclbcn in aUer liXul^e au#fa^ren. 

STmc bebaumt 3^nrn feme ringe^bcn ^ulfunft ilber tic 
treffenbe Sirma geben ju f&nncn. 3nbem mir un# S^rct 
i<cTcfioii fiber unfcrc aWitt^cifungcn berf^c^ert ^altcn, cmpfcl^lcii 
ir un# 3^ncn, 

4>ix^a(^tung#t>or(, 

?l. 3. ^Ucter#. 


10.— Letteb proposing to Enter into 
Business Relations. 

New Orleans, February 10th, 1891. 
[essre. A. J. Smith Bros. & Co., Havre. 

Gentlemen, — Mr. A. Rieu, of your city, whom wc 
ere fortunate enough to meet in New York, spoke 
1 high terms of your firm, and assured us that \vp 
□uld not entrust our affairs to bettor hands than 
our own. We hasten, therefore, on Mr. Rieii’s 
^commendation, to ask you if it will suit you to 
3ceive our consignments of tobacco and cotton, 
nd take upon yourselves equally the liquidation 
f our engagements to the value of the goods so 
^nt 

Should you accept our proposition, be good 
nough to send us a jrro forma account sale, in 
rder that we may have some notion of the ex- 
enses and usages of your place. 

We are, Gentlemen, 

Most obediently yours, 

Lewis Frisby, McHenry & Co. 

La Noux'elle- OrUam, le 10 ferrier, 1891. 
[essiours A. J. Smith Fr^res Sc C***, au HAvre. 
Messieurs, — M. A. Rieu de votre ville, que nous 
\on8 eu le plaisir de voir ik New-York, en nous 
lisant r61oge de votre loyant6 en affaires, nous a 
Bsurds que nous ne pouvions mieux confler nos 
it6ret8 quA vous. Nous nous hiltons done, sur la 
^ommandation do M. Rieu, de vous demander s’il 
ous conviendrait de recevoir nos consignations de 
iboc et de coton, et de vous charger 6galement de 
acquit d’engagements pour une somme 6quivalente 
la valeur de nos envois. 

Si vous acceptez notre proposition, veuillez bien, 
lessieurs, nous remettre un oompte de vente HmuU, 
fin que nous puissions nous rendre compte des frais 
t usages de votre place. 

Agr^ez, Messieurs, 

Tassurance de notre parfaite consideration, 
Lewis Frisbt, MoHbnbt k , C(>. 


S’len^Crteanf, 10 gebruar, 1891. 
'Oerren (5*fbrfibfr 91. 3. ®tnitb Sc (Se., ^owc. 

4i>crr 91. filicu, bon bert, ben i<^ in 01rtb«9)btf )u treffen bal 
filergnfigen battc, fbracb bcn 3btti: tvertben Sirma in febt an- 
crfcnncnbct 9®ctfe, nub bctfi<bctte un#, bab «?tr unfcrc Sntcreffen 
in fcinc befferen •Ibinbc al« bic 3brig<n, Icgcn fbnnicn. ®ir 
bccitcn un# baber auf J&crm ffiicu’# GniffcbO*”'! ^ 3bncn 
an^ufragen, cb c# 3bnfn genebm ifi unfcrc Confivgnatu'ncn bcn 
fTabaf unb JOaummoHc ju crbaltcn unb glcwbjdtig ten ipertrieb 
unferer ®cnbungcn ju factunrten ©ertben ju fibetnebmen. 

fiaU# @tc unfern iificTfeblag annebmen, fo moden €ic un# 
cinc ^roferma iJlcrfauffrccbnunj fenben, bamit mtr un# cln 
©lib fiber bic Unfoficn unb btc ®cbr»lutt’C 3bw< 
fbnncn. 

©ir cmi?fc(;Icn un# bofba(btu:ui#vcn, 

^cibt# griflbv, ©c-^enrv & Cfp 


11.— Letter proposing the Opening op an 
Account. 

Havre, March 2.0th, 18})1. 
Mcs.srs. Lewis Fiisby, McHenrj Sc Co., 

New Orleans. 

Gentlemen, — Wo have to acknowledge the receipt 
of your favour of the 10th of February, and hasten 
to rejil}’. 

We willingly accept your proposals, and shall lie 
delighted to see relations established betw'cen our 
two houses that may prove mutually adiantageous. 
You may rest assured that we will do all in our 
pow'er to merit the good opinion wdth which Mr. 
Rieu has inspired you, and to show oursehes worthy 
of the confidence reposed in us. 

We hasten to satisfy your wishes by sending you 
enclosed a jrro formd account sale, that may servo 
you as a basis for future ofierations. Our terras are 
2 per cent, commission, and 2 per cent, delcrederc. 

We shall be ready to make advances to the extent 
of two-thirds of the invoice amount of goods con- 
signed to us for sale on receipt of invoice, bills of 
lading, and orders for insurance. 

It is unnecessary to observe that w’e shall send 
you accounts of the state of the market by all the 
boats leaving for New Orleans. 

Wc remain, Gentlemen, 

Your very obedient servants, 

A. J. Smith Bros. Sl Co. 

Le Havre, le 20 mars, 1891. 
Messieurs Lewis Frisby, McHenry et C‘^ 
il la Nouvelle-Orl^ns. 

Messieurs, — Nous accusons reception de votre 
honor6e en date du 10 f^vrier et nous empressons 
d"y r^pondre. 

Nous acceptons vos propositions avec empresse- 
ment, et nous serons charm^s de voir s*6tablir entre 
nos deux maisons des rapports sulvis et rficiproque- 
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** What ftvniic nt, quoth ho, Iim thus distraught 
Thoe, foolish man, so rash a doom to give? 

What Justice ever other judgment tauglit, 

But he should die wlto inerite not to liver 
None else to death tltis man despairing drive 
But his ovrn guilty mind, deserving doiith. 

Is then niOust to each his due to give? 

Or let him die that loetheth living breath ? 

Or let him die at mue that livoth here uneath ? 

Who trovels by the weary, wandering way, 

To (u>?iie unto his wislied home in haste, 

And moots a flood that doth his passage stay; 

Is not great grace to help him over past. 

Or fi'ea his feet tiiat in the mire stick fast? 

Most envious man, that gdeves at neighbours' goo<l. 

And fond that joyest in the woe thou Imst, 

Why wilt not lot him pass, that long hatli stmjd 
Uimu the bank ? why wilt thyself not pass the flood ? 

“ He there does now enjoy denial rest, 

And happy ease, which thou dost want and cmvo, 

And further from it daily wanderest ; 

What If s(3mo little pain the iNissnge have, 

That makes frail flesh to fear the bitter wave ; 

Is not siiurt pain well bonio that brings long ease? 

And lays the soul to sleep In quiet grave? 

Sleep after toll, ]M>rt after stormy seas, 

Ease after war, tlcaUi after life, docs givatly ideaso," 

The Red Cross Knig:ht is next led by Una to the 
Honso of Holiness, wliich is described in an elaborate 
and beautiful allegory, in whicli the contrast with 
the House of Pride is forcibly brought out. Hero 
the knight receives puriftoation and instruction. 
Thus fitted for his task, ho encounters the great 
dragon ho ha<i come to meet, and after a three 
days’ oonjbat slays him. The book closes with the 
rejoicings over tho slaughter of the dragon and the 
release of his victims, and with tho marriage of tho 
knight to Una. 

Tho outline which wo have given of this book 
will enable the student to form some idea of tho 
character of Sponsor’s allegory ; tho detailed 
beauties of tho poetry can bo learnt only from 
tho poem itself. 
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FRENCH, GERMAN, AND ENGLISH. 

9.— Reply to Letter of Inquiry as to 
Solvency of a Firm. 

Londen, Avffutt 28fA, 1891. 
Messrs. F. Richon Bros., Lyons. 

Gentlemen, — In reply to your favour of the 2l8t, 
requesting some information, wo confess that the 
wish to avoid injuring the credit of a countryman 
on the one hand, and to clause you loss by in- 
complete information on the other, greatly embar- 
rasses us. 


The facts are thus ; Messrs. Wolff A Co. ha\'e, as 
silk importers, enjoyed a sound reputation, but their 
firm has, in consequence of unforeseen circumstances 
(the sudden death of one of the partners, the pro- 
longed struggle in , and the failure of two 

or three houses at Leghorn and Amsterdam), not 
been able to compete with others more fortunate, 
and has engaged, it is said, in ruinous speculations. 
Still, the firm’s credit is sufficiently good ; and if 
tlio orders are not too large (their very magnitude 
causing them to be suspected), you may safely 
execute them. 

We regret not to be able to give you a more 
circumstantial account of the firm in question ; 
and relying upon your discretion as to the state- 
ment contained in this letter, 

We have the honour to be, Gentlemen, 

Your very obedient servants, 

A. J. Peters. 

Zondres, Ic 28 aout, 1891. 
Messieurs F. Richon Fr5rcs, il Lyon. 

Messieurs, — En r^ponae votre Icltre du 21 
courant, contenant une dernande de ronseignements, 
nous vous avouons (jue, no desirant ni niiire au credit 
d’un compatriote, ni vous occasionner de perte par 
des renseignements incomplets, nous nous trouvona 
dans un embarras extreme. 

Voici les fails : Messieurs Wolff A C**', faisant 
I’exportation de soiories, ont joui d’une bonne 
r6putation, mais par suite de circonstancos imprt'*- 
vues (la mort subite d’un des associ6s, la dur6o 

de la guerre en , et la faillite de deux on 

trois maisons Livoumo et Amsterdam), la 
maison n’a pu soutenir la concurrence et s’est livr6e, 
dit-on, ik des 8p6culation8 ruineuses. Toutefois nous 
dovons avoucr qu’elle jouit encore d’un assez bon 
cr6dit, et si les achats ne sont pas d’une grande 
importance do manifere & les rendre suspects, vous 
pouvoz los exocuter en toute assurance. 

Nous regrettons de ne pouvoir vous donner des 
ddtails plus circoDstanci6s sur la maison en 
question, et comptant sur votre discr6tion sur co 
que nous venons de dire, 

Nou3 avons bien I’honneur 

do vous saluer, 

A. J. Peters. 

Srnton, 28 augufl, 1891. 
^mtn 8. 89i(^on, 9ipon. 

3n ^eantwortunj 3^ Orr^rten wm 21 curr. Mrcffl rinre 
gctotffrii 91ufhtnft mAfien n>ir gefle^rn, totr uni in cincm 
grefen (*f{int(n, intern mir meter tern (Sretit einci 

Santimannel pi fetateu »Anf(ten, np^i 3Anen tun^ nnvpU* 
flAntige 91ulhinft 'Berlufle tereiten mik^ten. 

S>er 8a(l liegt mie Mgt. ff>ie ^erren 29c(ff A (So. erfrruien 
fii^ cinel guten fltufef, jctcc^ toot i^ ffirnin in 8p(g* unvor^er* 
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gefc^fiut (heigniffe (tnr Zm fiue« ttr 

ififfttanenttc JTwg in , unb ter tall w« 2 otcr 3 

in ^tvcrno unt Slmfleitam) unfA^g mit antmii 
^(udii^fTrn ^Aufern ju cimcttniren, unto l^t toit man fagt, 
auf ruin^e ®i>eciilatttfntn eingrlaffen. 

3mmcr^tn ifi trr (Strut trr Sinna tin gutrr, unt fatti tir 
auftrSge ni<^t gu grrf ftnt, unb tatun^ grratc vcrtdc^ttj 
rrfc^rinen, fo fSnncn ®i« tirfrlbm in after Ulu^e ati#fil^rfn. 

fIDtt bctaurm 3^nrn feme cinge^ntrre 9lulfunft ilbrr tie 
6rtTrffrnte 9trma grbcii gu fonnen. 3ntrm mir uni 36rrr 
^tlcretion dber unfere 9)2itt^ilungen Mrf\^ect ^altrn, emt>fe^lrn 
wtr uni 3l^nm, 

^(X^ac^mnglvcft, 

91. 3. ‘4Jctcr«. 


10. — LeTTEH PR0P08INO TO EnTEB INTO 

Business Relations. 

Xew Orleans, February \Oth, 1891. 
Messrs. A. J. Smith Bros. & Co., Havre. 

Gentlemen, — Mr. A. Rieu, of your city, whom we 
were fortunate enough to meet in New York, spoke 
in high terms of your firm, and assured us that w'e 
could not entrust our affairs to better hands than 
your own. We hasten, therefore, on Mr. Ricu’s 
recommendation, to ask you if it w'ill suit you to 
receive our con.signments of tobacco and cotton, 
and take upon yourselves equally the liquidation 
of our engagements to the value of the goods so 
sent. 

Should you accept our proposition, bo good 
enough to send us a jrro firrmd account sale, in 
order that we may have some notion of the ex- 
penses and usages of your place. 

We are. Gentlemen, 

Most obediently yours, 

Lewis Frisby, McHenry It Co. 

La Nouvelle- Orleans, le 10 ferrier, 1891. 
Messieurs A. J. Smith PY^res A C**^, au HAvre. 

Messieurs, — M. A. Rieu de votre ville, que nous 
avons eu le plaisir de voir 4 New-York, en nous 
faisant I’Moge de votre loyant6 en affaires, nous a 
assures que nous ne pouvions mieux confler nos 
int^rets qu'A vons. Nous nous hdtons done, sur la 
recommandation do M. Rieu, de vous demander s’il 
vous conviendrait de recevoir nos consignations de 
tabac et de coton, et de vous charger 6galement de 
Vacquit d’engagements pour une somme 6quivalcnte 
4 la valeur de nos envois. 

Si vous acoeptez notre proposition, veuillez bien, 
Messieurs, nous remettre un coropte de vente simttU, 
afin que nous puissions nous rendre compte des frais 
ct usages de votre place. 

Agr6ez, Messieurs, 

rassurance de notre pnrfaite consideration, 
Lewis Frisby, MoHenbt A C». 


91cu»Ct(€anl, 10 dePruar, 1891. 
4>ftrfn (Skbnltfr 91. 3. ®initp A (5o., -^&atre. 

Ji>«rr 91. 9tieu, uon tert, ten ic^ in 91f»«9)ct! ju treffen t«l 
iBrrgnitgfn Pane, fpracp ven 3pTrr tvertpen fttrma in fepr an* 
erfennenter flBeifc, unt wrfUperte uni, tap tuir unfett 3nt«rffffn 
in feine Prfferen -^Ante a(l tie 3Prtjen, legen f^nnten. SDit 
Peeiten uni taper auf ^errn fliicu’l (Jnipfeptung pin Pei 3pnen 
anmfragen, pP el 3pnen gcnePin tft iinferc (Sonfignationen veu 
TaPaf HHi ^aunimcfte ju crpalten unt gleupjeitig ten ‘UertrieP 
unferer ©entungen ju facturirten SSertpen ju dPernepmen. 

8aftl ®K unfern ©prfeplag annepmen, fo moften ®ie uni 
eine ^Ircfcrma Slerfauflreepnunj fenten, tamit »ir uni ein 
93ilt uPer tie Unfpften unt tic (SlcPniucpe 3prel ‘JJlapcI majpen 
fonnen. 

SBir emtfcplcn uni luspacptunglpcft, 

Seiuil SriiPp, 9){c4^cnr9 A Go. 


11.— Letter rRorosiNO the Opening op an 
Account. 

Havre, March 20th, 1891. 
Messrs. Lewis Frisby, McHenry A Co., 

New Orleans. 

Gentlemen,— We have f o neknowdedge the receii)t 
of your favour of the 10th of Februar.v, and hasten 
to reply. 

We willingly accept your proposals, and shall bo 
delighted to see relations established between our 
tw'o houses that may prove mutually ad\antagoou8. 
You may rest assured tliat we will do all in our 
power to merit the good opinion with which Mr. 
Rieu has inspired >ou, and to show ourselves worthy 
of the confidence reposed in us. 

We hasten to satisfy your wishes by sending you 
enelosed a jrro formd account sale, that may servo 
you as a basis for future oj^rations. Our terms are 
2 per cent, commission, and 2 per cent, delcredere. 

We shall be ready to make advances to the extent 
of two-thirds of the invoice amount of goods con- 
signed to us for sale on receipt of invoice, bills of 
lading, and orders for insurance. 

It is unnecessary to ob8cr\'o that w’e shall send 
you accounts of the state of the market by all the 
boats leaving for New Orleans. 

We remain, Gentlemen, 

Your very ol)edient scr^'ants, 

A. J. Smith Bros. A Co. 

Le Havre, le 20 mars, 1891. 
Messieurs Lewis Frisby, McHenry et C'<*, 

4 la Nouvelle-Orl^ns. 

Messieurs, — Nous accusons rfiception de votre 
honop^e en date du 10 ttvrier et nous empressons 
d*y rfipondre. 

Nous acceptons vos propositions avec empresse- 
ment, et nous serons charm^s do voir s*4tablir entre 
nos deux maisons des rapports sulvis et rdciproqne- 
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ment fructoenx. Croyez bien que nous ferons tout 
oe qul d6pendra de nous pour r^pondre dignement 
k Topinion que M. Rieu vous a inspire et ^ la con- 
fiance dont vous voulez nous honorer. 

Nous nous empressons de satisfaire k vos d6sirs 
en vous remettant sous ce pli le compte de vente 
HntuU que vous nous demandez, afin qull puisse 
vous servir de base pour vos operations futures. 
Nos conditions sont : 2 pour cent de commission et 
2 pour cent de duoroire. 

Nous sommes prfits k faire des avances pour les 
deux tiers du montant des consignations qui nous 
seront adress^es en recevant facture, connaissement 
et Vordre de faire Vassurance. 

Inutile de vous dire que nous profiterons de tous 
les navires en partance pour la Nouvelle-Orieans 
pour vous tenir au courant de V6tat de notre 
marche. 

Agr6ez, Messieurs, 

Tassurance de notre estirae, 

A, J. Smith FrIcrrb k C**. 

i&arrf, 20 ©Urj, 1891. 
^nrren Sriltp, fPlc^rnrV k (So., 91eu>Cr(canl. 

flBir brfrnncn uni jum (Smi^fang 3trrl SBtrtpen vcm 10 
9etruar, unb tedltn uni, bnffdbe )u Sranttocrten. 

iflJir Uf^mtn ©«rf(^tAge niit n *in unb njerben 

uni fel^r frcuen, mmn flc^ jU^ifc^en unfcvn ^Aufcrn aUfeitij 
fiScjif^ungm entwidein foQten. &ie burfcn utcr^ 
jbugt friif, ba^ luir tUUtf aufbieten m«rben, um btf gate 
Snctnung )u eetbirnen, h>c((^e <&frr in 3^nen l^etvorgccufrn 
^«r, unb um uni bel in uni gefej^ten ^ertraucnl mflrbig ju 
§eig<n. 

®ir beeilen uni 3^nen in Ubminflimmung mit 3^rcn 
SSunfc^cn anticgenb cine proforma Tlbttd^nung )u fcnben, 
a(l ©afil filr fommcnbc Opetationen bienen mag, 
Unfnt 8cbingungen flnb 2 $coccnt (Sommiffion unb 2 
cent ^ctcrebm. 

CD[(ir flnb bercit )U bil )Ut ton $Tci 

S)rittcln tel Sactmenbettagcl pen SDaren bie unl )um Qlcrfauf 
fonfignirt merben, bei (Smpfang pon Ractura, ?abef(bein unb 
ffierfic^erungl*Orber. 

SBir meeben 3bnen felbflrebenb mit iebcm naeb 9leu>Dt(eanl 
ge^nten iBoote 93eri<bte fiber bie fiJiarfttage fenben. 

J^fx^ac^tunglpon, 

®ebrfiber 91. 3. ®mit^ k (So. 


12. — A Letter advising the Execution op 
AN Order. 

Cognac^ May 10^^, 1891. 
Mesaw. J. Ellison, Wine Merchants, London. 

Gentlemen,— In pursuance of the order contained 
in your letter of the 15th of April, and in accord- 
ance with the prices and conditions laid down, I 
have bought for your account 20 tierces of brandy, 
27 degrees, and forwarded them to your brother in 


Paris. Enclosed you will find the invoice, amount* 
ing to 30,760 francs, with which I debit you. In ^ 
conformity with your wishes, I have drawn this 
day on your account, on Messrs. J. Lafitte, of Paris, 
at three months, payable to my order, for the above 
amount. 

I wrote to you on the subject of your account 
with me at length in my last, and have nothing 
more to add. 

I remain. Gentlemen, 

Your very obedient servant, 

Francis Martin. 

Gtgnac, le \0 mai, 1891. 
Messieurs J. Ellison, N^gociants en Vins, 

^ Londres. 

Messieurs, — En execution de I’ordre contenu dans 
votre honor6e du 16 avril, j’ai achet6 aux prix et con- 
ditions y fix4s,pour votre compte, 20 tier<jons eau-de- 
vie, 27 degr6s, et je les ai exp^dies k M. votre frfere 
k Paris. Vous en trouverez sous ce pli la facture, 
s’^levant k 30,760 francs, port6s k votre d6bit. Pour 
me conformer A vosd^sirs, je viens de disposer pour 
votre compte, sur MM. J. Lafitte, de Paris, ma traite 
en datede ce jour pour la dite somme, fi, inon ordre, 
payable k trois mois. 

Je me suis 6tendii dans ma derni^re au sujet 
de votre compte chez moi, et je n’ai rien A ajouter 
k mes observations. 

J’ai I’honneur d’etre. Messieurs, 

Votre tr^s-humble servitcur, 

Francis Martin. 

Cognac, 10 SDJa I, 1891. 
J&errcn 3. (Sflifon, SBein^dnbler, bonbon. 

Jaut bent mir mit 3bwr g«fbrt«« dufcbrlft pom 15 Jlprit 
rrtbe ltcR Wuftragt, unb in Ubeteinflimmung mit porgefc^ebenfm 
iUrcife unb fBebingungen fatiftc icb ffit 3^r( 9ie(^nung 

20 Drittefril>«t (Brannttpein, pon 27 (5>tab, tptlc^ tc^ an 3^rcn 
^erm ©tuber in ©aril erbtbirt ^abe. 9lnbci before ic^ micb 
3^nen 8actura in ©etrage Pon fr. 30,760 ju 3^rm 8aflm )u 
iibcrrruben. 3^ren flBunfcben cntfprecbenb ^abr icb obigen 
©ttrag b«ute fur 3brf fRcc^nung auf <^erren 3. lafitte in 
©aril in mcincr Drcimonatl Xrattc, an mtine Orber, 
cntnommrn 

3(^ fd^ricb 3l^nen in mrinrm ergebenen ^e^ten aulffl^riit^ 
fiber 3!tr (Sonto bci mir, unb jetebne o^ne mebr ffir b<ute, 
9Ubtunglpon rrgebm. 

8rancil ©lartin. 


13.— Letter embodying an Offer of Services 
AS Clerk. 

MetZy March 15fA, 1891. 

E. Merle, Esq., London. 

Sir, — I take the liberty, upon recommendation of 
Mr. Lecouteur, with whom I have been working the 
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lafst fire years, of writing to offer you my services. 
My only motive for quitting a firm to which I owe 
much, and for seeking a situation abroad, is the 
desire of extending my knowledge of business and 
of perfecting myself in a language, the rudiments 
of which I know already. 

Having been engaged for three years in book- 
keeping, I have during the last two years filled the 
post of English and German correspondent. At 
the same time I have devoted my attention to the 
study of the Exchange, and I venture to hojje that 
I should satisfactorily discharge the duties of cor- 
respondent or ledger-clerk. 

As regards my position in this firm, I beg to refer 
you to Mr. Lecouteur, who has kindly promised to 
write to you on my behalf. 

No further assertion on my part is necessary as 
to my doing my best to merit the confidence reposed 
in me. 

Be so kind a.s to favour me with a reply ; and 
should there be no vacancy in your firm, let me 
know what chances there are of obtaining a post 
among your friends, 

And believe me, Sir, 

Your very obedient and humble servant, 

A. Wolff. 

AVefz, Zfi 15 niars, 1891. 
Monsieur E. Merle, Londres. 

Monsieur. — C'c.'.t sur la recommandation de 
Monsieur Lecouteur, chez qui je travaille depiii.s 
plus de cinq ans, que je prends hi liberty de 
vous 6crire pour vous offrir mes sendees. Lc d6sir 
d’6tendre mes connaissances commercialc.s et de 
me rendre plus famili^ire une langue dont les 
principes me sont dejil connus, pout seul me 
determiner k quitter une maison k laquclle je 
dois beaucoup. j)our chercher une place k 
r^tranger. 

Jo me suis occupy pendant trois ans de la teniio 
des livres, j’ai chargd ensuite pendant les deu.x 
demi^res anndes de la correspondance en anglais et 
en allemand. J’ai donn4 toute mon attention k 
r6tude du change, et j’ose me flatter que je pour- 
rais acquitter k votre satisfaction des fonctions 
qui se rattacheraient k la correspondance ou A la 
partie des comptes-courants. 

Quant k raa position dans cette maison, je m’en 
r6f6re au t^moignage de Monsieur Lecouteur, qui 
m’a promis de vous 6crire en ma faveur. 

Je ne dis mot sur le fait que je ferai de mon 
mieux pour justlfier la confiance dont on aura bien 
voulu m*honorer. 

Veuillez, je vous prie, m’honorer d’une r6ponse, et 
en oas oil 11 n’y aorait pas de place chez vous, de me 
fains iavoir s’il y aurait la chance d’en obten/r une 


chez un de vos amis, et agr6er I’assurance de Testln.e 
avec laquelle, 

J’ai I’honneur d’etre. Monsieur, 

Votre tr^s-humble ct tr6s-ob6issant serviteur, 

A. Wolff. 

awetj, 15 1891. 

^erm (1. IWftle, S onion. 

bin fo ftfi, auf tie Qrmriclf^lunj voii lecouteur l^in, 
b« iwU^em ic^ icr Ubtcii fanf 3abre flearbfim bab«, 

Jbnen biermit meine anjubirten. lX)ec SBunfe^ meine 

@cf<b4ft«feniitnif[c ju erweitem unt mu^ in finre jtt 

ubtn, teren ^runtpl^c mit btmtl Mannt, ifi Ux (injige 
®ruttt jum iUcrlaffcn finer 8ttma, let ic^ fo riel f<bu(te, unb 
}u<it ‘15erfu(b< «‘ne ^tcUung im 'HulUnfce ju (inien. 

SLicfjbeni ilj )oAb«nb irei Sabten mit ter iBuebbnttung 
befdjAiti^t liar, verfab i(b in ten le^cn jtoei 3rtbttn ten 
*41»flen einc« en^lifcben unt leutfiben Correfpontenten. 
(Siieitbjfitij miimete ifb tern ®tmlum ter Onrfe befontere 
’Aufmcrffanifeit unt icb wage ju b^ff^n, tap tie Ulrbeiten 
eineP (Soirefronlenterf oter <Bu<bb'*It«< jnr Jnfrietenbelt er» 
Ictigcn muvte. 

i8etrfff« mciiiet Bteilung in tiefer Sirina edaube ieb mit 
intcb auf J&errn Sccouteur ju bejieben, ter mir giltigfl verfproeben 
bat iiiciiietmegen an 8ie ju febretben. 

3cb brauebe faum ermAbnrn, ta$ icb mein iBeflel tbun 
TOilrie urn ia« lutr gefebenfte ifiertrauen ju wetienen. 

Jcb etfuebe ^ic um gefAUige ^(ntiuort. unt fiir ten Sail ta| 
@if feiiie iBacanj in Jbt^f mertben 8irma bnben fotlten, tbeilen 
3ie mtr bitte mit. ob ^le !2luPfi(bten bnben. mtr bri einem Jbtet 
Jrcuntf fine Steliung ju verfibaffcn. 

3cb rerbieibe mit vorp'iglicbfirr 

^oebaebtung ergebenjl. 

91. fflotff. 


14.— Letteb on Transfer op Order or 
Commission. 

Philpot l^ne, London, Fob. lOth, 1891. 
Messrs. Martin and Co., Boulogne. 

Gentlemen, — We beg to forward you a letter just 
received from Mons. Acliard, of Dieppe. You are 
in a better position to undertake this little matter. 
Will you undertake it ? 

We are, Gentlemen, most truly yours, 

Smith Bros. 

Philpot Lane, Londret, 10 fivrier, 1891. 
Messieurs Martin et C**". k Boulogne. 

Mes.sieur8, — Nous avons Thonneur de vous adresser 
une lettre que nous recevons de Monsieur Acharil, 
k Dieppe. Vous Ctes mieux places que nous pour 
trailer cette petite affaire. Vous convient-il de 
vous en charger ? 

Agreez, Messieurs, 

nos cordiales salutations, 

Smith FekBis. 
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£anf; $»nton, 10 Sekuar, 1891. 
^eneit SHattin unt *3ottio9ne. 

flB« ktktn uni S^ueii tinlw^cnt tin«i sDticf ju uktfcutcn, 
ten wit ftftkn von J&crrn 91c^ort in Dieppe er^iieltcn. ®ic finp 
fl^ in Per 2aQt all toir, Piel flctne (ilefe^Aft (U mac^en. flBoUen 
€ie cl in <Oant ne^men ? 

^oc^ae^tungivoU, 

(iJebratoer €^ntit^. 


IS.—LBTTBB 8BJJDING FlBST OBDBB TO A FiBM. 

liremcn^ February let, 1891. 
Monsieur A. de Carvalho, Trinidad. 

Sir, — Your ftrra has been recommended to me by 
n friend as one of the best and promptest in executing 
its correspondents’ orders ; I should, therefore, be 
glad to enter into business relations with you. I 
beg you to send me, by the first vessel sailing from 
your port to Bremen, the following goods ; — 

IG barrels of Virginia leaves, first quality ; 

15 barrels of now Carolina rice ; 

50 barrels of raw sugar. 

As I have not the pleasure of being known to 
you, I beg to refer you for all information you may 
desire to Mr. Aguilar, of your city, an old friend of 
mine, or to Messrs. Andrada, the bankers. 

You may draw, for the amount, upon Messrs. 
Julius Oerstenberg and Co., of London, who have 
received my orders to accept your drafts. 

I am, Sir, 

Your obedient servant, 

Jacques LemaItre. 
Bremen, le fSrricr, 1891. 
Monsieur A. do Carvalho, tie de hi Trinit6. 

Monsieur, ~Un dc mes amis m’a recommand6 
votre maison comme une dcs plus solides et des 
plus oxactos d, ex6cuter Ics commissions de ses 
oommottants ; je serais done bien aise d’entrer en 
relation avco vous. Jo vous prie de m’envoyer par 
le premier navire qui partira do chez vous |K)ur 
Brcmbn lea marchandises suivantes, savoir : — 

10 barriques de fouillos de Virginic, prciT»it'‘rc 
quality ; 

15 barriques ris nouveau, do la Caroline ; 

50 tonnoaux de sucre brut. 

Cotnmo je n'ai pas Thonnour d’etre connu dc vous, 
vous pourrez prendre des informations sur mon 
oompte, soit chez M. Aguilar do votre ville, mon 
anoien ami, qui vous fijcera sur le degr6 de con- 
fianoe quo je m6rito, soit chez Messieurs Andrada, 
banquiers. 

Vous pouvez tirer pour le montant sur Messieurs 
Julius Gerstenberg et C'**, de Londres, qui ont re9u 
ordre d'aooeptor vos traitos. 

Agrees, Monsieur, 

Mes civilit<&s empress^cs, 

Jacques LemaItbe. 


Qcemcn, 1 Sebruar, 1891. 
^erv te (Satval^o, Drinitat. 

Sitma wucte mir cll etr.e ter btfien unb promptcflen 
Stvmcn ptt Qlulfflkung ter 9tuftrd9e von ^cfe^Aftlfceuntcn 
cmpfo^lcn, unt el »ilrtc mir ta^er anoene^m fein, in 
verbintun^ mil treten. 3(p bittt @ie mir per crflen 

0eglcr von Drinitat noe^ ^Bremen fol^ente SBaren ju fenten : — 
16 iiBir^inia a3ldtter, $rima ClualitdI. 

15 8ab 91euer dnrolina SHeil. 

50 Sto^juder. 

Da up niept tal JBergndgen tBefanntfc^aft geniefie, fo 

vermeife itp @te betreffi feter getvltnf(^teit ?lul!unft an >^ 01 x 11 

Slgitilar tort, ter tin alter Sreunt von mir ifl, oter an tic 
iBanquterl Merten Slntrata. 

®i: fbniien ten ©etrag auf ^errenSuliul ©erflenbcrg unt (5o. 
in lionton entnebmen, melcbe von mir beauftragt tvurten 5^*^ 
^ratten ju acceptiren. 

J&ocpacbtunglvcK, 

Sacquel Sent ait rc. 


ARCHITECTURE.— V. 

[Continued from 22.] 

THE BYZANTINE STYLE. 

The term Byzantine is employed to define the 
round-arched architectural style which was formed 
and developed in the East, as distinguished from 
tlie Komanesque (also a round-arched style), the 
term given to its development in the West of 
Eurojie. 

The first formation, the archaic period, so to speak, 
commences in 324 A.D.,when Constantine transferred 
the seat of his empire to Constantinople. Its cul- 
mination or highest development was readied under 
Justinian, who, in 532-58 A.D., built St. Sophia at 
Byzantium, now known ns Constantinople (Figs. 14, 
15, 16); and that church, now used as a mosque 
by theTurks, in the arrangement of its plan and in the 
principles of its construction has lx*come the typical 
form of the Greek church down to the present day. 

It is difficult in the early ages of any new style, 
which is based on preceding and contemporaneous 
work, to draw any liard and fast line of demarcation. 
Even in Borne herself great changes had been taking 
place in the Roman style; and the arch was 
gnwlunlly taking the place of the lintel, or was 
formed in t he frieze above an architrave to take off 
from the latter the weight of the sujierstructure. 

In the great palace built by Diocletian at Spalato 
in Dalmatia, w’here he retired from the cares of 
empire in 284 A.D., we find numerous indications of 
impending changes. The architrave or lintel of the 
Golden Gate is no longer a single stone, but a series 
of voussoirs forming what is known ns a flat arch, 
and the pressure on this is relieved by thro)ving 
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across above it what is known as a rdtleving arob. 
Again, in one of the courtyards of the palace, in 
order to obtain a wider opening in the centre of the 
portico leading to the 
palace, an arch is 
thrown across the 
opening instead of an 
architrave, and the 
mouldings of archi- 
trave, frieze, and cor- 
nice are carried round 
this arch. In the por- 
tico on each side also, 
tile semi - detached 
sliaft and. imposts are 
dispensed with, and 
the arch is carried 
direct on the capital 
and shaft of a column. 
The same arrange- 
ment is found in the 
Homan gateway lead- 
ing to the Mosque of 
Damascus. Even, how- 
ever, before this, in 
Syria the germs of a 
new style had been 
developing themselves — possibly the work of Greek 
artists who migrated into that country after the 
Homan conquest ; and wc find in the tombs of the 
kings and of the prophets at Jerusalem decadent 
forms of Greek art, particularly in the carving of 
foliage and ornament, which af)proaches in its 
treatment more to Hyzantine than to ancient 
Greek work. In Central Syria, in the cities of the 
llauran, deserted since the Gth century, and in the 
^iclnity of Aleppo the researches of M. de Vogii6 
have made us acquainted with a large number of 
cities, the churches and houses in which, all built 
in stone, have been preserved to our day, and show 
clearly that at the time of the transfer of the 
empire, and probably a century earlier, the elements 
of a new style had been in formation for some 
time. 

Constantine, when he transferred his empire, 
found himself in presence of two difficulties : Istly, 
the want of intelligent iCrtists and good workmen ; 
and 2ndly, time to carry out the stupendous under- 
taking he had in hand, viz., to create a new city 
which should rival Rome in the splendour of its 
churches and palaces. His attention, however, was 
not confined to Byzantium, for at Jerusalem he 
erected the first church of the Holy Sepulchre ; 
at Bethlehem, the church of the Nativity; and 
throughout the Holy L^d structures of various 
kinds, ohiefiy devoted, however, to those buildings 


which were Uf bo erected for the purposes of the 
new faith to which he had become a convert. 

Constantine's works in Bysantium were not con- 
fined to churches ; he is reported to have introduced 
amphitheatres, palaces, tkermm^ and other publio 
buildings. Owing however to the undue haste with 
which they wore built, to the destnictibility of tho 
material— for they were chiefly roofed with timber — 
and to the want of proper skill in their erection, 
they speedily fell into ruins and had to be rebuilt 
by his successors. One basil icji only at Bethlehem 
exists, and this and the description given by 
Eusebius — a writer of the period— give us some olue 
as to tho nature at least of the churches he had 
projected. As a typo of church which could be tho 
most easily erected and wliich would hold the largest 
congregation, ho adopted tho plan of tlrnt which is 
known as a basilica, a building consisting of a navo 
and aisles on all sides, and a semi-circular recess 
or apse at one end in which tiie courts of justice 
were established. Instead of being separated from 
the nave of the church, as the court of justice had 
been, by aisles, the apse was opened to it through 
a large arch. Furtliermore it was raised so that 
the altar and the priest could be seen from the whole 
interior. In front of the churclv he provided a cross 
vestibule or narthex for tho penitents, and in front 
of this jigain an open court with inirtico or arcade 
round and a fountain for ablutions in its midst. 

Of the church at Betlilehem there exist only the 
navo and aisles, the transept and choir having been 
probably rebuilt by Justinian. 'J’hc columns have 
lost much of tho grace of the Homan variety, and 
the CfipitaLs are coarsely carved as if in recollection 
only of w'hat the artists hatl seen or heard of in 
Rome. Of the Holy Sepulchre nothing remains 
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probably but the lower portion of the rock and 
sepulchre which Ckinstantine believed to be the last 
resting-place of our Lord — possibly tho foundations 
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of the grgat oolamiifl he raised round it — and dosseret, however, had a oonstraotional vahie ; pro- 
tbe rook-cot apse which he out away in order to jectlng beyond the capital on either aide, it enaUed 
isolate the sepulchre in its midst. the springing of arches to be carried on the cap 
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The next typical Byza.itine example in point of 
date is the church of St. Demetrius at Thessalonica, 
a basilican church with atrium and fountain, 
narthex, nave, and double aisles, with capacious 
t,alleries on the first floor for women — an apsidal 
termination to the nave and two atria, one on each 
side of the sanctuary. Whilst at Bethlehem the 
aisles are separated from the nave by columns 
carrying architraves which carry the wall above, 
here in St. Demetrius we notice the first important 
change — arches, both on the ground and first floor 
of the galleries, have taken the place of the archi- 
trave. These arches are carried on columns with 
capitals, but between them and the arch exists a new 
feature which is typical of Byzantine work, and is 
known as the dosseret ; it is probably derived from 
that fragment of the entablature which the Romans 
considered to be the necessary complement of the 
column, and which they placed above the capital 
though it served no constructional purpose. The 
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without their being made too small. The nave and 
aisles were in this example roofed over in timber, 
as we have seen was the custom in early Roman 
basilicas. The last Roman basilica erected in Rome, 
it will be remembered, was tluLt of Maxentius in the 
Forum, and this was vaulted over similar to the 
tepidarium in the Roman baths. Structures of this 
kind, however, required great scientific skill, and 
they took some time to build. The only vaulted 
portion of the Byzantine basilicas which Constantine 
built was the apse, and th^ next step taken was to 
introduce the vault over the whole church, so that 
it should be at all events rendered indestructible 
by fire. 

We come now, therefore, to the great work 
whidh Justinian erected, the church of St. Sophia 
at Constantinople (Figs. 14, 15, 16). The two cen- 
turies which bad elapsed since Constantine's time 
are virtually a blank so far as vaulted constructions 
are concerned. We may notice in pa s sing in 
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Ravenna the tomb of Galla Plaoidia, now the 
ohnroh of St. Nazarius and Celso, built 450 a.d., 
which resembles somewhat the description of a 

church which 
is said to have 
been built by 
Constantine 
at Constanti- 
nople; but it 
is very small, 
measuring in- 
ternally 36 
feet by 30 
feet. Suppos- 
ing, however, 
tliat its di- 
mensions 
wore i n- 
creoscd so as 
to make it of 
the size of 
the vaulted 

hall of Maxentius and the Pantheon, the crossing 
of these two typos would produce such a building 
as that which we find in St. Sophia. There is, 
however, one other building in Constantinople 
which may bo Uiken as the immediate step-stone, 
viz. : the church of St. Sergius and Bacchus known 
as the lesser St. Sophia, and which was erected just 
before the greater church. The problem solved in 
this church was the placing of a dome on an 
octagonal building. Arches forming recesses were 
thrown across the eight sides of the octagon and on 
their haunches, or on the extrados of the voussoirs, 
a feature called a pendcntivo was formed, which 
rose to a circle on which the donjc was built. Tlie 
problem of St. So-phia was much more difficult, the 
architects there, Anthemius of Tralles, and Isocloros 
of Miletus, had to carry a dome on four arches, and 
as the dome was 107 feet in diameter the penden- 
tives had to be of immense size. The four arches 
enclosed a square on plan, the pendent! ves were 
required to overhang until the plan was reduced to 
the form of a circle on which the dome was built. 
The form taken by these pendentivos was that of 
a sphere, the radius of wiiich was equal to half the 
diagonal of the square. With the same radius it 
might have been possible to complete the dome, 
and it is possible this was done at first : twenty 
years after its erection, however, in 658, a por- 
tion of the dome was overthrown by an earth- 
quake, and the now dome was raised, the lower 
portion being pierced with forty circular-headed 
windows to light the intcriori The actual effect 
of tho dome is now as described by Procopius, 
a writer of Justinian's time who witnessed its 


erection, **as if it were suspended by a chain 
from heaven,” 

The general plan of the building is that of an 
oblong square, the dome in the centre, two enormous 
apses at the east and the west end which open out- 
wards from two of the great arches carrying the dome. 
The other two are filled in with walls supported on 
arcades on two storeys, and with wide aisles beyond 
them. In front of the building is a huge harthex 
preceded' by an open court or atrium. The church 
is lighted by the windows in the dome, by windows 
above the aisles on each side, and by windows in 
the apses and in the side walls. The lower portion 
is panelled with marble, and the whole of the upper 
part and dome is lined with mosaics which, as they 
contain figure subjects forbidden by the Moham- 
medan religion, are now covered over with stucco 
and painted. When the church was restored 
twenty years ago, these were drawn and published, 
and the whole discreetly covered up again to prevent 
their being otherwise destroyed by the Turks. 
Words would fail to describe the extraordinary 
beauty of the building, and its immense apparent 
size, and we understand the reality of 

Justinian’s boast, who, when it was completed, is re- 
cordoil to have said, “ at last I have vanquished thee, 
O Solomon ” : if he had known what Solomon’s temple 
was, he would probably have been still more exultant. 

The church of St. Sophia was not only the finest 
of its kind at the time of its erection, but nothing 
approaching it has ever been built since in the 
Byzantine style. Some of the mosques erected by 
the Turks, to which we shall refer again, constitute 
some of the finest works of tlic Mohammedans ; but 
the builders of the Greek churches erected since, 
whilst they accept St. 

Sophia’s as a model, have 
never attempted domes of 
more than 4() feet span, 
and the chief modification 
introduced since has been 
to raise the dome on a 
cylindrical drum pierced 
with windows, which with 
other smaller domes round 
makes a more picturesque 
exterior than St. Sophia’s. 

The domes in these subse- 
quent examples being so 
much smaller, it became 
necessary to obtain space 
in another way, and this 
was done by increasing 
the area beyond the arches carrying the dome in 
the four directions, so that the church took the 
plan ef a Greek cross. 
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It is this arrangrement of plan which was adopted 
' in the tenth and eleventh centuries for the church 
of St. Mark's at Venice, said to have been copied 
from St. Mark's at Alexandria, and which betrays, 
throughout, its Byzantine origin : here the projecting 
limbs were made equal in size to the crossing, and 
were surmounted each by a dome. The decorative 
marbles there employed were principally taken from 
other buildings in the East, and the interior is 
lined with mosaics which still constitute the great 
glory of that building. 

In Ravenna^ also in Italy, we come again to 
Byzantine work, and in the church of St. Vitale we 
Ixave a church which bears a certain resemblance 
to St. Sergius and Bacchus already referred to, 
viz., a dome carried on eight arches. In the 
churches of St. Apollinare in Classe, St. Apollinare 
Nuovo, both in or near Ravenna, we have two 
churches of the basilic^an type whose walls and 
apse are covered with Byzantine mosaic. 

The influence of Byzantium was felt in many 
parts of Italy and Sicily, its mosaics are found in 
many of the older basilican churches of Rome, and 
even in a portion of France, at St. Front de Peri- 
gueux, and in the domed churches of the Charente, 
we find domes all of which were indirectly derived 
(probably from the settlement of Greek artists) 
from Byzantium or Venice, for the church of St. 
Front is more or less a reproduction of St. Mark’s 
at Venice. 


POLITICAL ECONOMY.^I. 

POLITICAL ECONOMY. ITS CHAR.VCTER. NAME, AND 
METHOD — PRELIMINARY NOTIONS — WEALTH 
AND VALUE. 

Political Economy is the science which investi- 
gates the nature of wealth, and the laws which 
govern its production, exchange, and distribution. 
Wealth is any material thing which has an ex- 
change value — that is, which people desire suffici- 
ently to be willing to give something in exchange 
for it. 

The broad distinction between a science and an 
art is that a science tells us what happens under 
certain given conditions, and an art tells us what 
we ought to do— what conditions we must produce 
— if we want to effect a certain object. Every art, 
therefore, is based on science ; but generally the con- 
ditions are so complex that it has to take into account 
several sciences, besides much knowledge which 
is not yet systematic enough to be called science. 
Thus the art of the engineer who designs a bridge 
implies considerable knowledge of the sciences 
of mathematics and physics and of the chemistry 
of the materials he employs ; as well as a number 


of special circumstances affecting this particular 
bridge — the nature of the ground in which the 
foundations are to be laid, the probable strain it 
will have to bear, sometimes the force cf the winds 
it may have to resist, and so on. 

Most sciences, if not all, have begun in arts ; that 
is, knowledge was systematised for practical pur- 
poses before it was cultivated for its own sake. 
Geometry, for instance, grew up out of land-surv’ey- 
ing, chemistry partly out of the art of medicine, 
partly out of alchemy, which was an attempt at an 
art of transmuting metals. Political economy, as its 
name shows, has bad a similar origin. “ Economy," 
from a Greek word moaning the management of a 
household, came to mean the art of managing the 
means and resources on which the household de- 
pended for its subsistence. The Greek word is thus 
used by Aristotle. Political economy came to 
mean the same kind of art applied to the means 
and resources of the nation. It was supposed to 
teach in what way a government can best promote 
the increase of the aggregate wealth of the nation. 
Adam Smith uses the term in this sense. His great 
work, “The Wealth of Nations,” first published in 
1783, was piimarily an elaborate attack on the 
policy pursued up to that time by most European 
governments— known as the “ Mercantile System ” 
— of managing and controlling the wealth of the 
nation. We shall recur to this system presently. 
But Adam Smith opened up so many questions by 
his inquiry into the circumstances which are most 
favourable to the increase of the national wealth that 
since his time the conditions affecting the protluc- 
tion, distribution, and exchange of wealth (which, 
as we shall see, are to a great extent dependent 
upon one another) have been studied separately, as 
far as possible, from the practical business of 
promoting the increase of the wealth of a nation. 

Now, as a science, political economy is purely 
theoretical. It does not tell howto get wealth, nor 
does it decide what are the best systems of produc- 
tion, distribution, and exchange. It does not 
decide between the system of large estates and 
peasant proprietors ; between private ownership of 
the means of production, and that collective owner- 
ship of them by the community which is commonly 
known as Socialism ; nor between the respective 
advantages of gold, silver, and paper as the medium 
of currency. And it need hardly be said that it 
does not treat of the special processes by which 
different kinds of goods are produced. It leaves 
that to writers on agriculture or manufactures. It 
deals only with the general conditions in the cir- 
cumstances of the nation which affect the produc- 
tion, distribution, and exchange of wealth. 

Thus under some conditions population will 
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inereaie to such an extent that there may be little 
more food available for its subsistence in the 
country than is absolutely necessary. Some ac> 
ddent — a bad season for instance — may interfere 
with the production of food, and then there will 
be a famine. This was the case in Ireland in 1847, 
and has often been so in the East and parts of 
India. But under different conditions — as in the 
western United States between 1865 and 1880— the 
supply of food may increase out of all proportion to 
the population. Under some conditions, the more 
demand there is for a certain class of goods, the 
more expensive they will become. But in many 
other cases, goods actually become cheaper the 
mire they come into use. The imposition of a par- 
ticular tax may ruin a whole trade, or drive it 
abroad. Political economy investigates the con- 
ditions under which these things happen. It does 
not tell you how to bring about these conditions or 
keep them off, though, as in the last case supposed, 
it may suggest what ought to be done. But in 
judging what ought to be done in a particular case, 
a number of particular circumstanre.s must be taken 
into account with which the science of political 
economy, dealing as it does with general principles, 
can have nothing to do, and cannot foresee. 

Thus the Factory Acts interfere with the supply of 
labour, and so it would seem that more wealth would 
be produced if they did not exist. But the states- 
men who passed them had to ask — Is it desirable 
that wealth should be produced at the exi)ensc of 
the health of some of the producers ? And was the 
health of the producers, as a matter of fact, injured 
in this case ? 

But though parts of political economy — par- 
ticularly those relating to the theory of value, 
currency, exchange, and banking— can easily be 
thus isolated and stndied in the abstract, a great 
part of the science is too clo.sely connected with 
urgent questions of daily life and politics to be 
completely disconnected from thorn. The theory 
of wages, of taxation, of rent, all touch current 
praotioal difficulties in our daily lives. And in 
books on political economy we shall find, if we look 
very closely, two aspects of the science— pure and 
applied. The theories of foreign trade and of 
value may be classed as Pure Political Economy, 
while chapters on peasant proprietors and slavery 
may be called Applied Political Economy. But in 
praotioe the text books do not observe this distinc- 
tion. 

It must be remembered that when we talk of 
“laws’* of political economy, it must not be 
supposed that these laws are inevitable. A “ law ” 
in soienoe is only a statement of what always 
happens If certain causes are present, ami if their 


influence is not counteracted by others. But a 
society is so complex that we can never be sure 
that there will not be counteracting causes present 
in some particular case. For convenience’ sake we 
assume that there will not be, and express our 
assumption by stating the law as a tendency. 
Thus it is a “ law of political economy ” that popala> 
tion tends to increase faster than f,^od. Population 
is observed to double itself in a certain period : 
the supply of food, with some rare exceptions, is 
not doubled in the same period, and certainly cannot 
go on multiplying at the same rate as population. 
But it does not follow that population must always 
actually be increasing faster than food, for famine 
or war or disease may in a particular case remove 
the surplus population, or the population may be 
few and industrious, and their land very fertile. 
Everyone who has tried chemical experiments will 
know how often they fail. There is some wetness 
or dirt or some other unforeseen cause present 
which makes some particular experiment go wrong. 
Social phenomena are far more complex than 
chemical, and depend partly on the human will — 
which introduces an indefinite degree of uncertainty. 

Much discussion has taken place as to the proper 
metho<l of studying political economy. Should it 
be inductive or deductive ? If it is inductive, we 
shall form our conclusions after a study of how 
go\ernnients and individuals have l>ehaved in the 
past, of the systems of distribution and exchange 
that have actually existed. If it is deductive, we 
shall make assumptions as to what we may expect 
people to do under given circumstances, and then 
see how far the facts bear us out. In dealing with 
rent, for instance, should we start by examining the 
history of land tenure in all ages ; or should we 
assume, what is not far from the truth in England 
to-day, that the landowner lets his land to a farmer 
who works it with his own capital and hired 
labourers, and that both landowner and farmer 
wish to make the best bargain they can for them* 
selves 7 

Hitherto the latter or deductive method has been 
that usually followed. It is only quite recently that 
the economic history of past times has been really 
known : ordinary histories do not notice facts con- 
nected with the life of the people in any detail, and 
these have to be hunted up from old account books, 
lists of prices, accounts of trade customs, histories of 
guilds, and the like. Until early in the present cen- 
tury there were no census returns, and the increase 
of the population could only be guessed. Hardly any- 
thing. again, was generally known as to the history 
of land tenure until within the last forty or fifty 
years. Sven now much of the information on some 
snlpects—as to strikes for instance, or co-c^peration 
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..-oaii hardly be obtained, save by personal inquiry 
among masters and workmen : it is only within the 
last twenty years or so that books dealing with the 
subject have boen accessible. But before studying 
political economy by the inductive method we ought 
to know all about these subjects. Moreover, were 
we to use the inductive method alone, we should 
hardly know what to look for among the mass of 
facts. In investigating the Irish Land Question, 
for instance, we should be dazed by the multitude 
of details about bead rents, and subletting, and the 
Ulster custom and so forth, unless we had some 
preliminary notion of the way in which the shares 
of the produce between landlord and tenant would 
be determined under much simpler conditions than 
actually occur. No scientific investigation was 
ever yet conducted without some such preliminary 
theory. It may prove right or wrong, as compared 
with the facts, but at any rate it enables the investi- 
gator to see his way into them. 

The deductive method takes its assumptions— 
on the whole — from the state of things existing at 
present in modem countries, especially in England. 
It leaves out of sight various special circumstances 
which modify tluit state, and assumes (1) that each 
man is a free agent, (2) that he is trying to get as 
much wealth as possible. Thus it lea\ es out of sight 
(for instance) the possibility of slavery, or of legis- 
lative interference with certain kinds of production 
or exchange, or of voluntary refusal by a workman 
to work overtime, and a multitude of other special 
circumstances. And it assumes that the produce 
of land is divided between three classes only — 
landowner, capitalist- farmer, and labourer. Of 
course, landowner, capitalist-farmer, and labourer 
are often the same person, as in the peasant 
proprietorships of France and the Channel Islands ; 
the English landlord often provides some of the 
capital in the form of buildings, etc. ; and the land 
is often mortgaged. But it is convenient to leave 
out these cases and to ask what will happen under 
simpler conditions than the reality. Again, suppose 
new machinery is introduced into a trade, which 
does work hitherto done by men, these men lose 
their employment and find their way into other 
trades. Often they have great difficulty in doing 
so ; but this, though it is of vast importance in 
practice, may be overlooked till we come to prac- 
tice; and we may say that labour displaced by 
machinery tende to find its way elsewhere. It is a 
confusion between the theoretical and the practical 
aspect of the science that has led to its being called 
hard-hearted ” and “ selfish.” Thus when an 
eminent manufacturer once said that he had dis- 
placed men by machines, and had left the men to 
those natural laws which govern society,” he showed 


that be had ignored in practice oircumstanccs 
which ought to be ignored only while we are woik- 
ing at abstract theory. 

There are special reasons for the form these 
assumptions have taken in the history of the last 
century. Governments then interfered very much 
with trade and manufacture, with the best inten- 
tions and very bad results. Under Louis XIV. of 
France methods of manufacture of cloth and silk 
were prescribed in great detail by the Government, 
so that in practice no improvements oould be 
adopted by the manufacturer. And, to impro\e 
the revenue, there were all kinds of taxes and 
restrictions on the carriage of goods. The study of 
economic policy attracted much attention in France 
shortly afterwards, and these bad results were 
clearly seen. When Louis XIV.’s minister, Colbert, 
asked a merchant how he could best promote trade, 
the latter replied, “ Laisses fmre, laUsez putter ” 
(».s., leave manufacture alone and let goods move 
about freely). And these words were a sort of 
motto of the new school. They are used in 
a somewhat different sense — “ Let the Government 
leave things alone ” — in current political discussion. 
So that some of the first modem students of 
economic subjects were strongly inclined to regard 
an ideal society as a collection of free individuals. 
Moreover, there were two main theories of govern- 
ment current at that time. (1) The State was a 
divine institution, and the King was a viceroy for 
God, bound to take all possible measures for the 
good of his subjects, and to interfere as much with 
their freedom as might bo good for them, just as a 
parent might with very young children. This was 
Louis XIV.’s theory, and in practice it did network. 
(2) The State was a voluntary union of individuals 
(naturally free) for the protection of their lives and 
properties, but they ought to retain as much of their 
liberty as they possibly could. All the great political 
economists of the last century, and many in the 
first half of this, have been more or less biassed by 
this second theory. Of late years economic history 
has been so much studied (especially in Germany) 
that a reaction in favour of the inductive method 
has taken place. But inductive economists are apt 
to lose themselves in the masses of fact they have 
to deal with. The current method in France and 
England is still dcKluction, corrected by reference 
to the actual facts. 

Political economy deals with the production, 
exchange, and distribution of wealth, and with the 
special effect produced on these processes by the 
action of Government. But it does not (except 
incidentally) treat of the consumption of wealth, 
partly because that often involves complicated moral 
considerations which are best studied separately. 
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Wealth is imy commodity which possesses an 
emeUamge value. 

Political economy is at the disadvantage that the 
terms it uses almost all have a popular sense ns 
well as the stricter sense in which the economist 
uses them. In chemistry there is no doubt ns to 
the meaning of “hydrogen” or “methyl”; in 
political economy not only does “ wealth ” in 
ordinary language sometimes mean general well- 
being, but it sometimes includes and sometimes 
excludes physical advantages and even j)er8onal 
qualities. Thus the skill of a clever surgeon, or the 
strength of an athlete, might be said to be a very 
great part of their wealth. Economists are not 
agreed as to whether they will include or exclude 
personal qualities. We shall here exclude them, 
and adopt the most precise and restricted dednitinn 
of wealth. Wo shall confine it to material com- 
modities which are capable of being exchanged. 
Thus the skill of a surgeon is not wealth according 
to this definition, because he cannot transfer it and 
get rid of it as ho might do witli a coat or a house. 

Economists have sometimes disputed whether 
what is representative of wealth is to be classed as 
wealth. A mortgage-bond or a bank-note or a 
pawn-ticket derives all its value from the fact that 
it represents material commodities — coin or goods. 
Clearly there is no more wealth in the world simply 
because some document is created to represent 
some of what there already is. We shall therefore 
consider these simply as representing wealth, 
though wo may for brevity sometimes speak of 
them ns w^ealth instead of what they represent. 
Rights of way, the goodwill of a business, a copy- 
right, cause slightly more difficulty. But these 
have a value simply because they represent certain 
advantages for which people are ready to give a 
Miaterial consideration in coin or goods. We may 
therefore say that wealth is material commodities, 
having an exchange value. 

Value means either the utility of a thing, i.e., its 
capacity for satisfying desire — thus the utility of a 
cut flower is solely to give pleasure by its look and 
scent —or the quantity of other things which other 
people will give in exchange for that. “ Utility ” is 
sometimes called vnlue-in-uso, but it must be borne 
in mind that it only menus capacity for satisfying 
desire. A political economist who was a teetotaller, 
would still class beer as wealth, because as a 
political economist he would only be confusing his 
subject if he brought the temperance question into 
it. If people buy drink, that is enough. “ Value ” 
originally meant exchange value, and when stand- 
ing alone it always has that meaning in political 
economy. 

Now why has a tiling an “exchange value”? 


Primarily, of course, because it satisfies a desire ; 
but if it can be got for nothing, of course nobody 
will give anything for it. There must therefore be 
some labour or trouble necessary to get the thing ; 
that is, the quantity of it available must he limited. 
Concisely we may say that the two conditions of 
exchange value are utility and limitation^ or 
capacity of satisfying desire and difficulty of 
attainment. 

Now in most cases the simplest way of overcom- 
ing this latter difficulty is to mahe or get some more 
of the thing ; and supposing the “ utility ” of the 
thing to remain constant, the exchange value will 
be proportionate to the amount of labour and 
material expended in making the thing— including 
the expenditure of raw material, fuel, the wear and 
tear of machinery, etc. But we may say that this 
material, fuel, machinery, etc., also depends for its 
exchange value partly on the amount of labour in- 
volved in getting it, partly on the wear and tear of the 
machinery used. And at every stage in the history 
of the material or machinery we shall find that more 
and more of its value seems traceable to labour. 
It is because the possessor has either worked for it, 
or given wealth which represents past work for it, 
that he insists, as a rule, on exchanging it, and does 
not give it away. The more trouble it would take 
to get more, the higher value, other things being 
equal, he will put on the thing. Hence it is some- 
times said that “ wealth is only crystallised labour.” 

But this is far from being universally true. The 
site of a house in Cornhill gets more valuable year 
by year, though no labour has meanwhile been 
expended on it at all. For many years the pictures 
of most well-known artists fetched an increased 
price every time they were put up for sale in Eng- 
land, Wine “ for laying down ” can be purchased 
at perhaps SOs. per dozen ; but fifteen years hence, 
when it has matured, it will be worth fiOs. Yet all 
that time it will have been simply lying still in a 
cellar. No labour will have been put into it save 
that of transporting it from the wine merchant’s to 
the purchaser’s cellar. And it would sell for no 
more just after it is transported there than just 
before. So clearly some of its value hereafter will 
not be due to labour. 

Economists who have regarded value as “ crystal- 
lised labour” have had to treat these cases as 
exceptional. But it is simpler and more correct to 
say that value is in no case due directly to labour, 
though in most cases it is due to labour indirectly 
and in part. Primarily, a thing must be wanted, 
and the persons who want it must have some 
difficulty in getting it. This difficulty may often 
be lessened in practice by making more of the 
thing, and when this can be readily done the value. 
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ns a role, may be measured by the cost of produc- 
tion— the labour and capital expended on making 
the thing. But it generally cannot be done at once. 

Economists therefore distinguish two kinds of 
value (and price, which is value express^ in 
money), market value and natural or normal 
value. Market value depends on the relation be- 
tween the quantity demanded and the quantity 
offered, or as it is put for shortness ** on demand 
and supply.” Suppose that on a certain day the 
buyers in a certain market want 1,000 quarters 
of com. They might, of course, “want” it, in 
the sense that they would be glad to have it, but 
not be prepared lo pay for it; but this kind of 
demand does not count. It is only the “ effective 
demand ” of persons prepared to pay, or exchange 
something, for what they want which political 
economy takes into account. But suppose that only 
800 quarters are offered for sale, and that the buyers 
are prepared to give yesterday’s price, say 30s. a 
quarter, but the sellers, knowing that the supply is 
short, hold out for more. Now the buyers probably 
want the wheat in very different degrees. Some 
may be millers with urgent orders for flour, and no 
wheat to grind ; others may be ready to wait a day 
or two, or a week or two, till more comes in. Pre- 
sently an anxious buyer will offer 32s. The news 
will spread and the sellers hold out for 328. But 
perhaps only half the buyers care to give that 
price, but between them they will take the 800 
quarters. We shall then have 800 quarters de- 
manded at 328., and 800 quarters supplied at 328., 
because the price by rising has cut off some of the 
demand. That is, in order that the exchange may 
be complete — that there may be no buyers who are 
willing to pay the market price left unsatisfied, and 
no sellers left with stock in hand — the “ price must 
be so adjusted as to equalise demand and supply.” 

The “ market price ” then is the price arranged 
at a particular time by bargaining between buyer 
and seller. For the sake of simplicity pure political 
economy assumes (what is rarely the case) that the 
competition is perfect, that is, that each seller and 
each buyer knows what his competitors are doing : 
so that if one buyer offers 328., every other buyer 
who does not And he cannot afford that sum, offers 
it as well, ix., “ that there cannot be two prices at 
the same time in the same market.” 

But now, what guides the seller in selling? As 
a rule, he cannot sell below what his goods have 
cost him, nor can the producer sell to him for less 
than what they have cost him. What they have 
cost the producer—thc labour, the wear and tear of 
tools and machinery, etc., expressed in money— is 
this “ cost of production.” So that in most cases 
the normal value depends on cost of production. 


Not, however, in all. If iron cost 80e. a ton to 
produce one year and only TSs. the next, it is clear 
that the makers of iron at the former price cannot 
stand out for 808. New iron would be produced at 
78s. and sold for a trifle more, and no one would 
buy theirs at all. So they will have to sell at 
788. 6d. or so and bear the loss— that is, normal 
value is dependent on cost of reprotl action. 

In many cases there is no normal value. A picture 
by Raphael is worth just what anybody likes to give 
for it. The buyer knows how much he wants It, 
and if he offers £20,000 for it that is his business. 
The picture being unique, there can bo no rival 
seller to biing down the price, thougli rival buyers 
may force it up. 

We may for the present leave the consideration 
of value, noting only that the difference in the 
difficulty of reducing the limitation, which is one 
of its two essential elements, has important results. 
Some kinds of wealth, e.g., the pictures by a dead 
arti.^l, cannot possibly be increased. Most kinds — 
nmnufactiired goods especially — can bo increased 
practically to any extent, and the more demand there 
is for them, the more competition there is among 
their makers to undersell each other ; so that in- 
vention is stimulated, cheapen methods of manu- 
facture invented, and so with the increase of demand 
the supply may increase even faster and the price 
actually fall. But this is not so with agricultural 
produce. After a certain point increased produc- 
tion is attended with more than proportionately 
increased difficulty, because the land and its pro- 
ductive powers are limited. True, the mw material 
of manufactured goods is finite in quality, but its 
value is so small usually in comparison to the total 
value that we need not consider how a rise in the 
first will affect the second. But clearly we cannot 
go on increasing the product of land at the same 
rate. How many gardens or wheatfields in England 
could supply more than twice or thrice as much as 
they do now by any imaginable method of cultiva- 
tion? We shall see by-and-by that this has im- 
portant results in connection with rent. 


APPLIED MECHANICS —IX. 

[Continved /rom p. 33 ] 

WORK REPRESENTED BY AN AREA-CURVES AUTO- 
MATICALLY DRAWN — WATT’S INDICATOR — 
MODERN IMPROVEMENTS — THE INDICATOR 
DIAGRAM — INDICATED HORSE - POWER - EE- 
AM2LES. 

Since work is the product of two things, force and 
distance, it is evident that it is such a quantity as 
can be represented by an area. This will readily 
be seen in the case u^here the force is constant, for 
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the area it tben a rectangle. Take any height o b 
(Ilg. 52), measared along a vertical line o p, of 
aaoh a length that it shall represent the constant 
force to any convenient scale, and let the horizontal 
length OA represent the distance through which 

IP 



Fig. 52. 


V 


the force acts, then the product of the two, or the 
work done by the force, is evidently represented by 
the area of the rectangle o A c b. If o b represents 
pounds and o A feet, the area will represent foot- 
pounds ; in fact, every rectangular unit, which ha.s 
for its base a length representing one foot and for 
its height a distance representing one pound, will 
represent one unit of work. The work done by a 



variable force can also be represented by an area. 
In Fig. 63 let the curve E D be such that its ordinate 
at any point represents the amount of the force at 
the oorresponding point of its straight path (repre- 
sented by o D), then the area of the apace included 
by the curve B d and the straight lines o E and o d 
repreeents the work done by the variable force in 
question whilst acting through a distance repro- 
sented by o d. 

Inoukgine the force to be that exerted by the steam 
on the piston of a steam engine. Suppose the 


piston, instead of moving as it usually does, to 
move forward by little steps, the pressure on it, let 
us suppose, remaining constant during each step, 
then suddenly changing to a different value and 



Fig. 54. 


remaining constant for the next step, and so on. 
The piston and cylinder are shown in the lower 
part of the figure, and we may imagine each step 
to be represented by the equal distances ah, he, etc. 
We may either assume that the pressure during the 
step a is represented by ao or hy am ; in other 
words we may suppose the pressure to change at 
the beginning or end of the step. If the former 
assumption be made throughout, the sum of all the 
little rectangles will be too small ; and if the latter 
assumption be made, the sum of all the rectangles 
is a little too great, to agree with the 
— real area included by the curve K D. Pro- 
jecting the little areas w p,p q, etc., across, 
we see that the difference between the 
sum of all the longer rectangles and the sum of all 
the shorter ones is equal to the area A B, the base 
of which X y is equal to a h. The real area then 
differs from the sum of either set of rectangles by 
a quantity less than the area of A B, which can be 
made as small as we please by diminishing each of 
the distances ah, he, etc., sufficiently, or, what is 
the same, by dividing o D into a sufficiently great 
number of equal parts. In the limit, then, if we 
could take an exceedingly large number of parts we 
should find A B vanish, or, in other words, the work 
done by the piston, which is certainly represented 
by the sum of the rectangles in the case of the 
jerky motion assumed, is also represented by the 
area f nclosed by B d when the motion and pressure 
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are snob as we have in aotnal practice. If the 
piston in this case is one square inch in area, the 
carve BD will show the variation of the steani 
pressore per iquare inch, and the curves we have to 
deal with in actaal practice do usually show, not 
total pressure, but pressure per equa^rc inch, or 
pressure per n/nit area. 

Such a curve as we have here described is drawn 
automatically by a most ingenious and useful 
apparatus, which owes its existence to the inventive 
genius of the famous James Watt. 

THE STEAM-ENGINE INDICATOR. 

This instrument, as invented by Watt, had many 
defects, but it has now been improved so much as 
to give results of very considerable accuracy, 
and of very great importance. Watt’s instrument 
consisted of a cylinder a (Fig. 64, part A), in which 
a piston h worked loosely, being pressed downwards 
by a rather weak spiral spring. The piston-rod 
worked through a collar D, and had at its upper 
end a device for holding a pencil. The cylinder a 
was attached to the cylinder of the steam engine, 
and communication could be made between the 
two by turning the tap e. When the tap was 
opened, the steam pressed the piston a up, com- 
pressing the spring until its push equalled the total 
pressure of the steam on the little piston h, which 
was usually made one square inch in area. In 
order that the pencil might draw the curve of 
pres-sure, a small movable frame with a sheet of 
paper on it was moved backwards aiul forwards in 
front of the pencil with a motion the miniature of 



Fig. 66. 

that of the piston of the engine. Thus the pencil 
moved upwards and downwards in accordance with 
the steam pressure, and the paper moved under the 
pencil in the same way as the main piston of the 


engine. These two motions taking plaoe at the 
same time, the curve h h was drawn on the paper. 
This curve not only showed how the pressure varied 
in the cylinder of the engine during the cycle of 



Fig. 56. 


operations, but it also gave by its area a means of 
determining the amount of woik done by the steam 
on the piston of the engine during that period. 

Part B of the same figure shows a modification 
introduced by McNaught, in which the paper frame 
or drum is cylindrical and surrounds the indicator 
cylinder, having a circular, instead of a straight- 
line, reciprocating motion, being pulled one way by 
a string attached to some part of the engine and 
brought back by a spring resembling the main- 
spring of a watch. 

The main defect of Watt’s indicator was its weak 
spring, which was necessitated by the fact that the 
pencil was attached directly to the indicator piston ; 
and hence if the pencil’s indications were suffi- 
ciently large, the piston had to move, or the spring 
yield, a good deal. This defect has been remedied 
in modern indicators by having the pencil attached, 
not directly to the indicator piston, but in such a 
way that it moves like the piston, though much 
farther. This will be understood from an examina- 
tion ai a good indicator, or the drawing of one, 
such as Figs. 56 and 66, which are an elevation 
and section of the Crosby Indicator, made by 
the Crosby Steam Gauge and Valve Conjpany, of 
Boston, tr.S.A. 

The student will find it both interesting and in- 
structive to study the details of this excellent 
indicator, which we have shown in order that it may 
be compared with Watt’s. For high speeds and 
pressures, such as are usefl at the present day, 
Watt's indicator would be of no use. In this in- 
dicator, which we have not time to describe fully, 
but which will readily be understood from the 
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figures, the spring (shown in Fig. 57) Is double and 
very stiff, one end being screwed into wings at d 
(Fig. 66), whilst the other end has a steel ball 
fitting a socket in the hollow piston-rod at o, so 
allowing free motion and preventing sticking of the 
piston. Different springs are used depending on 
the jiresHures dealt with, the 
object being to have the dia- 
gram always of a convenient 
size. 

Tlie way in which the mag- 
nified motion of the pencil is 
obtained will be seen from the 
figure, as well as the arrange- 
ment of the paper drum, which 
is controlled by a tpiral spring. 

The student will probably 
wonder how a weak spring pro- 
duces its bad effect. Let him 
try an exj)criinent by hanging 
uj) a weak spring and a strong 
one with a weight at the end of 
each. Now set them vibrating 
ujjand down, and it will be seen 
that the weak spring vibrates slowly but with swings 
of large amplitude, whereas the strong spring 
vibrates quickly and with short vibrations. If the 
weak spring gets a sudden motion, ns it does in the 
indicator when the steam enters it, it \ibnites 
slowly, making perhaps two or three vibrations 
whilst the pencil traces out its curve, and hence 
producing a figure which is useless ; whereas the 
strong spring makes a large number of small vibra- 
tions which only produce ripples on the real curve, 
and do very little harm. We may refer to this more 
fully when we come to the lesson on spiral and other 
springs. 

What we are more concerned with in this lesson 
is how to translate the record of work given by 
such an instrument, or, in other words, how to find 
the indicated horse-potcer from the diagram. 

THE INDICATOn DIAGR.iM. 

The indicator diagmm shown in Fig. 68 was taken 
from a steam engine, by such an instrument as wo 
have described. This diagram was taken from one 
end of the cylinder of the engine, and therefore 
shows the work done on one side of the piston 
whilst it was traced out, that is, in a forward and 
backward stroke, or in one revolution of the crank- 
shaft, a similar diagram being obtained from the 
other side of the piston. 

One way of proceeding to interpret the diagram 
would be to find its area, and knowing the vertical 
and horizontal scales used for pressure and travel, 
the work represented could be obtained. 


It is usual to find the mean effective preeiure qf 
the eteam from the diagram, and then knowing the 
area of the piston and its average travel per minute, 
the work done per minute and the power are easily 
calculated. There are several methods of finding 
the mean pressure from the diagram ; we will only 
descrilxj two. 

Divide the length of the diagram into, say, 
ten equal parts, and erect an ordinate at the centre 
of each port as iii the figure. Measure the total 
length of these ordinates ; this you can easily do by 
marking off the ordinates consecutively on a strip 
of paper and then measuring the whole length in- 
dicated on the strip. Divide this length by the 
number of ordinates— in this case ten— the quotient 
gives the mean height of the diagram. Multiply 
this mean height by the number of pounds per 
square inch which one inch vertically on the 
diagram represents ; the product is the mean 
pressure required. Thus the sum of the ordinates of 
the diagram represented in Fig. 68 was 9-,^ inches, 
which divided by 10 gives the mean height of the 
diagram. The spring of the indicator was such 
that the pencil moved vertically on the paper one 
inch for a rise or fall of pressure amounting to 32 lb. 
per square inch, hence the mean pressure required is 
- 1 - 10 X 82 = 80 2 lb. j>er square Inch. 

Let us now find the indicated horse-power of the 



engine, the diameter of the piston being 12 inches, 
length of crank 12 inches, speed 96 revolutions per 
minute. 

The total average pressure on the piston (neglect- 
ing the fact that the area of the piston exposed to 
steam pressure is not the same on both sides) is 
80*2 X *7854 x 12» = 8415*5 lb.* 

The piston travels 2 x 12 or 24 inches each stroke, 
or 4 feet for every revolution of the crank, and 
there are 96 revolutions per minute, hence the 
piston goes 96 x 4 = 384 feet per minute. 

The w*ork done per minute is therefore 
8415*5 X 884 foot-pouadi, 

* Tlie student pmlmbly knows that the area of a circle is 
*7854 tiuies the stjuare of its diameter. 
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and the power required is 

— 38000 ^ ‘ ^ horse-power. 

The student should carefully note the fact that 
it is only the distance the piston goes j>er minute 
under j)re$8UTe from the steam or other rvi^rking fiu\d 
that is token as distance passed through in com- 
puting the work done. In a single-acting engine, 
for instance, the distance would be half that 
actually moved by the piston. 

The other method of finding mean pressure to 
which we referred consists in finding the area of 
the diagram — say, in square inches—by means of a 
planimeter, or other method of measurin^j areas. 
Then since 

iiieau height x lengtli = arei^ 

the mean height in inches is found by dividing the 
area in square inches by the length in inches. 
'I'he mean pressure can thus be obtained as already 
explained. 

NUMEBICAL EXAMPLES. 

The student is now in a position to work out a 
few examples. 

1. The mean pressure of the steam in the cylinder 

of a certain steam-engine is 26 lb. per square inch, 
the diameter of the cylinder of the engine 12 inches, 
length of crank 12 inches, and the speed % revolu- 
tions per minute ; find the indicated horse- power of 
the engine. Answer, 34'2. 

2. The mean height of an indicator diagram is 

inches, the scale of the diagram being such that 

an ordinate one inch long represents a pressure of 
30 lb. per square inch ; if the dimensions and speed 
of the engine are the same as in the last example, 
find the indicated horse-power. Answer, 59*22. 

3. An indicator diagram has an area of 4 square 

inches, the vertical scale of the diagram being the 
same as in the last example, and its horizontal 
length 3 inches ; if the piston of the engine from 
which the diagram was taken is 9 inches in diameter, 
the stroke of the piston 28 inches, and the speed 
120 revolutions per minute, find the indicated power 
of the engine. Answer, 43*18 horse-power. 

4. An Otto gas engine has a pi.ston 12 inches in 

diameter, an 8-inch crank, speed 150 revolutions per 
minute ; the exploding gas doing work on the piston 
only during one stroke out of every four. If the 
mean pressure, as found from the indicator diagram, 
is 62*2 lb. per square inch, find the indicated power 
of the engine. Answer, 21*32 horse-power. 

6. A water-pressure engine with three cylinders 
is worked bv water from an accumulator at a 
pressure of 700 lb. per square inch ; if the diameter 
of each piston is 5 inches, stroke 1 foot, and speed 


65 revolutions per minute, find the “indicated** 
horse-power of the engine, it being single-acting, 
and the water acting at full pressure on the piston 
throughout the whole stroke. Answer, 22*9 x 3. 


ITALIAN. — VIII. 

[Continuetl /rom p. 29.] 

ADJECTIVES. 

Italian adjectives either terminate In e or in ; 
as, pd-ve-ro, poor ; fdr^ie, strong. 

The adjecti>es terminating in o are of the mascu- 
line gender, and become feminine by changing o 
into a. The masculine ndjocti\e8 of this class, in 
the plural, cliange o into i ; and the feminine, a 
into e ; as * — 

HINOeLAR. rLVFAL. 

II jiA-tr-ro vd-viOy the poor I p^-re-ri the iKxir 

mull iiicii 

La p6~veta d4n~na, tlie jHior Lr juJ-vr re ddn-ne, the jio<»r 
woiiiun. women. 

The adjectives terminating in e are used for the 
ma.sculine as well as for the feminine gender. 
They change e into i in the plural ; as : — 

HINOl’IAR. PIt'nAI,. 

// nr-de, the green / the green 

li»t. hats. 

Lo fO-glia xrr-de, the green Le vir di, the green 

leaf. leaven. 

Italian adjectives must agree with the nouns to 
which they belong or refer in gender and number ; 
as * — 

Un v/i-mo dfit-to e ra-gio n^-vo-le, a loanied and aenslble man. 
I'd ul-ni ddt-ti ( learned and aeneildc men. 

t-nn ddn-na m via e pru-iUn-te, a wine and prudent Wfnnan. 
Quil-h dnn-nf $<\ no m-vie r pru-dUn-ti, thOBC women nre wine 
and prudent. 

Jfez-To, when it means la vie-th^ the half or 
moiety, in the singular, either agrees with the noun 
or remains unaltered. It must remain unaltered in 
the plural ; as : — 

f’n 6‘ra e m/z-za^ or loi {> rn e m/z-ro, one Imnr find a half, 
f^-na Hh-hra e infz<a, or i/-»m lih-bra e mdz^xn, one jKiund nnd 
a half 

/)«-f lib bre r m/z-zn, two jiouiida and a half. 
jS~m mdZ’Xo vx6r~ta per lo fpft-^v^n-to, ahe waa half deacl with 
Wpht. 

Of adjectives connect e<l with and following each 
other, only the laet agrees with the noun in gender 
and number ; ns : — 

Of-eer-m-zld-nt sld^ri’Oo—cri-tl-che, hlatortcal and critical 
rcmarliM 

Stu-dii p«‘h-tl-co—le‘gd li, political and legal atudlea. 

An adjective which refers to trro orTnore nouns 
of different genders takes the plural numljer and 
masculine gender ; ns : — 

L’u6~mo e In ddn-iui td-nn $og gH4l dl le paz-Mfd-nf, man 

and woman are liable to the same pnaaiona. 

Gli dl-hf-rl f le ri-ft fn-nm dl-itmt-tl dnldn gm-frnu6-Ia^ tho 
treea and the vlnea were deatrnyed by tlie lialL 



THE NEW POPULAR EDUCATOR. 




The adjective* heUlo, beautiful ; grd/n^, great, 
large; Un^to, holy; and the masculine pronoun 
qviUlo^ that, sometimes drop the last syllable. 
With regard to this abbreviation, the following 
rules must be adhered to : — 

1. The above-mentioned words can only drop 
their last syllable when they precede a noun. 

2. The initial letter of this noun must be a con- 
sonant which is not the h impure. 

3. They take the apostrophe before nouns com- 
mencing with a vowel. 

4. They must never be abbreviated befoi*c nouns 
beginning with the s impure. 

6. BSl-lo and q\Ul4o only drop the last syllabic 
In the singular and before nouns of the matculine 
gender. 

6. GfAn-de also drops the last syllable in the singu- 
lar and before nouns of the masculine gender ; but, 
in addition to this, it ma^ lose its last syllable 
before a noun of the feminine gender, and also in 
the plural before nouns of both genders. 

7. 8dn-to only drops the last syllable before a 
proper name of the masculine gender and singular 
number. It must also immediately precede the 
proper name. 

Jittd-no only drops its final vowel when imme- 
diately preceding a noun commencing with a con- 
sonant which is not the 8 impure ; as 

BuOn/t-fflio, good son. Uii hnfi-vo vrc-rhin, 

a goixl uml old iimn. 

In most oases, emphagis or euphony will be the 
best guide for deciding whether an adjective is to 
be placed before or after n noun ; as 

Con vtr^6-gna e-ttr^na, or con e-tfr-na vfr-go-gna, with eternal 
dishonour. 

Un ca vdl-lo bel-Ha-aL mo, or mu cri’Vnl-lo, a wry 

benutiriil homo. 

Some adjectives have a different meaning, nc- 
oording to their position before or after a noun. As 
on illustration of this, a few of the most iniportant 
phrases of this kind will be sufficient - 

Un ffa-Uint'ni^mo, an honest man. 

Un ud-mo pa-ldn te, a gputoel, polite innii. 

J^-gli o-inf-ta jirti-prio lie had his own dress. 

Un vs-ati to prfi^prio, a neat, clean dre.ss. 

Un gtn-tU nO mn, a gentleman by birth, a noblenmn, 

Un vO-mo gtn-tLU, a well-bred, genteel, courteous man. 

II pd-ver u6-nw ! d/ ve s*)/‘-/H-re, jKXir, unrortunate 

man I how much must he suffer. 

UuO-mo pO-w-ro, the iK)or man (opposed to rich). 

Adjectives frequently require a particular case or 
particular prepositions after them ; as— 

infir-tno di rOrpo e di d-ui-m'i, sick In body 
and in mind. 

Con-tin-to (M-la id-a Mtr-te, astisfied with his lot. 

mi 4 ia-yi-rid-rv di rdn go, he it ray inferior in rank. 


Advantage, van^tAg- 
gio. 

Ambroae, Am-hrA- 
gU>. 

Are, ad-no. 

Are aa, §6-no ee-si. 
Arm, bnk-cio, (pi. 

k hrdc-cia, t.). 

As, c6-me, 

Austrian, au-atri-a- 
co. 

Blue, tvr-ehi-no. 
Body, odr-po. 

Book, li-bro. [in. 
Businusi, of-fd-re, 
Carthage, Car-td-gi- 
ne. 

Commerce, com- 
mir-cio. 

Contains, con-tiZ-ne. 
Continually, con-ti- 
nua-min-tf. 

Coral, co-rdl-lo. 
Coun^e, co-rdg-gio. 
Day, gior-nd-ta, f. 
Dear, cd-ro, 
Demosthenes, De- 
md-aie-ne. 

Diamond, dia-mdn- 
te, m. 

Died, mo-ri. 
Emerald, amr-i dUdo. 
English, in-gb'-an. 
Episile, f-pi stodn. 
Flower, Jid-re, in. 
For, per. 

French. A*®” 

Fruit-tree, dl be-ro 
frut'ti-fe-ro. 
Garden, giar-di-no. 
GeoMfe, (fidr-gio. 
(JtKlft^y, (iof-fri’-do. 
Great, griin-dc. 
Greek, grr~co. 

Green, vir-de. 


VOCABULABY. 

Grow, cri-aco-nn. 

Had, a-i'ii-tTa-no. 

Happy, fedi-oe. 

Has dven me, mi 
ha ao-nd'to. 

He had, i-gli il>-he. 

Horse, oit-vdl-lo. 

Hungarian, un-gkt' 
re-ae. 

Hyacinth, gia-cin- 
to. 

In the sea, in md- 
rf. III. 

In which, nelqudde 
(or in cui\ 

Interpretation, apie- 
ga-zid-ne, f. 

Lad, gid-va-ne, m. 

Large, grda-ao. 

Last year, I'an-no 
sair-ao. 

Life, vi-ta (with the 
genitive). 

Little tree, ar-bo- 
acildo. 

Milan, Mi-ld-no. 

Now, U’dh-ao. 

One must liave, bi- 
ad-gna a-vf-re. 

Orator, o-ru-t<')-re, 
in. 

Out of, fud-ri di. 

PasHage, jkia-ao. 

Paul, Pdodo. 

Pe^irl, jZr-la. 

PeU*r, J*iZ tro. 

Precaution, cir-co- 
ape-zid-ne, f. 

Precious stone, gnn- 
ina, f. (III. 

Prince, prln-ci-pe. 

Red, roa-ao. 

Rome, Rn-mn. 

Ruby, ru-bi-nn, 

8appliire, 

Exercise 25. 


Shape, f&rma. 

Siiell. con-chi-glia. 

Small, pic-co-lo, 

Spunii^ apa-gnu6- 
b. 

Stephen, SU-fii-no. 

Stock, prov-vi-gid- 
ne, f. 

Sutdect, aidd-di-b. 

Such, td-k. 

Talent, di-apo-ai-zid- 
ne, f. 

Theodosias, Teo-dd- 
aio. 

There are, H ad-no. 

There were, tro-vd- 
van-ai. 

Thought, pen.aifi-ro. 

To leam eveiythiiig 
with eaae, d im- 
pa-rdr tut-to fa- 
cil-mdn-te. 

Town cit-td. 

Transiiarent, did- 
fa-no (or traa-pa- 
rdn-te). 

Travelling, viag- 
gid-re. 

Treats, trdt-ta. 

Uncle, ti-o. 

War, gutr ra. 

Was, ( ra. 

We have, ah-bid-mo. 

Weather, 

White, tkdn-co. 

Who are loved, i 
tjvd-li vSn-go-no 
a-md-ti. 

Wine, vi-nn. 

With one another 
tra di Id ru. 

Writing, aentdo. 

Yellow, gidldq. 

You liave, voi a-vc- 
te. 


Translate into Ittilian : — 

1. I love my brothers and sisters. 2. I love also 
my cousins (ni.) and my cousins (/.). 3. I liavo 
received two apples and four pears from this 
gardener. 4. My cherries are very beautiful. 6. 
Hast thou watered thy flowers ? 6. Thy brothers 

have bought two dogs, which are very faithful. 
7. My sisters have received two cats from our 
uncle ; they are very pleased. 8. Our sisters have 
departed this week, and our mother is very sad 
0. Thy brothers have received two lead pencils 
from my cousin ; they are my cousin’s friends. 
10. I have bought at Milan four looking- gla-^ses 
for my cousins (/.). 11. My aunt has sent her 

daughter to Rome. 


AUXILIARY VERBS. 

The conjugation of Italian verbs, compared with 
that of the English, offers the following pecu- 
liarities 

The personal pronouns i-o, I ; tu, thou ; S-gli, 
he ; St-ta, she ; odi, we ; rdi, you ; and S-gli^no, 
dssi (m.), il-le-no, it-ee (f.), they, may be omitted 
before the Italian verbs; because their persons. 
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with an unmistakable clearness, are expressed 
by the difference of their terminations : as, 
d-mif d-mUf o^id-tHO, a-md^U^ 1 love, thou 

lovest, be (she) loves, we love, von love, they love, 
is equivalent to Ls d-4iufj tu d-mi, i-gli {4Uld) d-ma^ 
ndi Or-mid-mo^ v6i c^tnd-Uy i-gluno (jSl-le-no) d-wa-no. 
In two cases, however, even before Italian verbs, 
the personal pronouns are indispensable. In the 
first place, when they are required by emphasis or 
contrast ; thus, i-o v*en-tre-rb din-tro, I shall enter ; 
Ttdi er-rid-vio^ ndi sid-tno in-gan-nd-ti, e non rdi, we 
are mistaken, we are cheated, not you. In the 
second place, in the singular, before the three 
persons of the subjunctive of the present, and also 
in the singular before the first and second person 
of the subjunctive of the imperfect, which are alike, 
tiie personal pronouns, for the most part, ougiit to 
be used to avoid confusion ; thus, che i-o dh-hia, 
che tu dh-hia^ cICi-gli dh-hia^ that I may have, that 
llioii mayest have, that he may have, etc. 

The Italian conjugation has four tenses formed 
without the aid of auxiliaries, the present, the 
imperfect, the indeterminate preterite {pa»-nd-to 
ifi-de-ter-mi-nd-to'), and the future. 

The Italian language has several regular forms 
for the conjugation of its verbs. 


CONJUGATION- OF THB AUXIIdARY VERB ^SSET-liE, 
to be. 

1. INnEFINlTE MOt)D. 

Prewnf.— fcs-se-re,* /*> be. 

Preterite.— 8ti(-to. to have Iteen, 

Future — imt es-»e-re, or a-vt*-re ad f*K-se re, to he 

about to be. 

Present Particip/r.— EH-sfin-tc, existing (olwolete). 

Preterite Parficipte.— 8tA-to (Ring.), std-ti (plur.), been. 

Present G«r«nd.«— E«-s6n-do, being. 

Preterite fJerund. ~Eg-s6n-do gfA-to, having been. 

Future Gerund. — Es-g^n-do per feg-ae-re, or a-v^iwln ad 
feM- 80 -re, being almU to be. 


II. INDICATIVE MOOD. 


Present Tense. 
Sing. 1.0 so-no, I am. 

Tu or h6'. 
ij-gll (68 -bo) 6. 

(Si 6, one ia.J* 

Plur. Ndi aii-mo. 

Vol 8l6-te. 

]^.gli*no (6a-si) sd-no. 


Determinate Preterite.* 
Sing. 1.0 8<'».no sta-to, I have 
been. 

Tn a6.l atA-to. 

6 std-to. 

Plur. Nof fliA'ino Rta-ti. 

Vdi gi6.te RtA-ti. 

^.gli.no (68-Ri) Ro-no 
atA-ti. 


Imperfect or Simple Preterite.* 
Sing. i-ra, 7 was. 

Tu 6-ri. 

fe-gli 6.nL 

[Si 6.ra, one was.] 

Plur. N6l f .ra'vA.nio. 

Voi e.ra.v4.te. 

]^-glhM) 6*ra-no. 
Indeterminate Preterite.* 
Sing. 1.0 fUl, 7 was. 

TutdretL 
A-gli fii. 

Plur. N6i fum-mo. 

Vdi fd-ate. 

SrgU-no fU-ro-no. 


Tndeteminate PlujterfeM.* 
Sing. l<o6.ra atA.to, 7 had bun. 
Tu 6-rl atd-to. 

^:-gli fi.ra RtA-to, 

Plur. Noi e.ni.vd.itio 8tA>ti. 

Vdl e-ra-vA.t« Rta-ti. 
£.gli-no (ea*8i> d-ra-no 
KtA-tL 

Determinate Pluperfect.* 
Sing. 1.0 fAi atA-to, 7 had been. 
Tn fd*sti atA-to. 
fa stA>to. 

Plur. Noi fAm-roo atA-ti. 

Vdi fd-cte atA-ti. 

S-gil-no fA.ro.no atAti. 


Future. 

Sing. i*o M-r6,7 ] $haU be. 
Tu aa-rA.i. 

]t.gii «a-ri.a 
Plur. Noi aa-rd-ino.* 

Vdi aa-re-te.io 
li^-gU-iio aft-rAn-no.n 


Ck^mlitiomal Prmnt.» 
Sing. 1-0 aa-rA-i'* or aa-ri-a, 7 
Tu aa-r6.ati.‘« [skenki 6r. 
]^.gli tAl-la) M-iAiKbe, or 


Plur. Ndi aa-rdin-mo. 

Vdi aa-re-ate. 

I^ll-no aa-rAb-bo.ro, or 
aa-rAb bo-no, or aa ri- 


a-no. 


Future Past. 

Sing. 1-0 aa rd ata-to, 7 shall 
have Iteeu. 

Tu aa rA-i atA-to. 
iJ-gli aa-rA atA-to. 

Plur. Nm aii-rd-ino Hta-ti. 

Voi aa-re-te atA ti. 

E-gli no sa-rAn-no ata ti. 


Conditional Past. 

Sing. 1-0 aa-rd-i atA-to, 7 should 
have bun. 

Tu sa-rd-ati fttA-to, 

^ gli aa-iAb-be atA-to, 
Plur. Noi aa rdin-iuo atA-ti. 

Vdi aa-r6-ato atA-ti. [tL 
E-gli-uo ta-r6b-be-ro ctA- 


III. IMPERATIVE MOOD.* 


Sing. 8i-l or ai-a tn, be thou. 
Non PM-ae-re,* do not 
(thou) Ife. 

Si-tt e gli, let him U. 


J‘lur. BiA-mo ndi, l«t ua Ijo. 
HlA-tc vdi, Ite ge. 

8(-ji-no or aid-tio A-gll-no^ 
1st them be. 


IV. aUBJl'NCTIVE MQOD. 

Present. 


Stng. 1-0 ai a, 7 way he. 

Tu Ri i or HI u. 

]^-g]i HI a. 

Pltir. Noi Hia mo. 

Vdi aiA-Ui. 

E-gll-no 81 a-no or 8 i 6 no. 
Imperfect. 

Sing. 1-0 fua-ai, / might bt. 

Tu f 08 - 8 i. 

E-gli 

Plur. Noi ft*8-8i mo. 

Voi fo-Hte. 

E gli no fo8-8e ro. 


Past. 

Slug 1-0 r 1 a RtA-to, 7 mo.v have 
Tu ai-i, or ai-a ati to. [been 
E-gli ai-a atA-to. 

I'liir. Noi aiA mo bIA ti. 

Voi a I A- to atA-t«. 
l^^gli no Ri-a-no atu-ti. 
Plujterfect. 

Sing. 1-0 fda-ai atA-to, 7 Might 
hn>€ been. 

Tu f(Ai ai atA-to. 

K gli rda.a6 atA-to. 

IHitr. Noi fda-Ri-mo HtA-tl. 
y<Si fd Mt« atA-ti. 

1*^ gli-no fd8-Re-;'o atA-U. 


I.— IlEMARKS ON THE INDEFINITE MoOD. 

1. This is the most irregular of the Italian verbs, 
and, like the Latin verb me, from which it is 
derived, it appears originally to have been formed 
from the fragments of several other verbs, for sd-nOy 
e-ra,fuif are words taken from quite different roots. 
It has, moreover, many other forms used in jioetry 
or in popular dialects. 

2. The Present Gerund, a peculiar form of the 
Italian verb, taken from the Latin, is wanting in 
the English, and must be periphrased by means of 
the particles rrhite, fvkUst, iince, when^ after, 04, 
because, etc. Sometimes, not always, its use coin- 
cides with that of the English participle. 


II.— Remarks on the Indicative Mood. 

1. Tlie pronoun “one” is not of frequent use in 
English, while ti is of the most extensive applica- 
tion, and has, strictly speaking, according to the 
sense of the phrase, the following meanings : people, 
they, fee, you, a pereofi or ma/n, one. We have in- 
serted an example of its use in the present and 
imperfect tenses to enable the reader to apply it to 
other tenses at pleasure. 

2. The imperfect tense is comnonly called passed- 
to im-perfet-to. or pas-td-to pen-den-te. The follow- 
ing sentence will show its use : — Mi-o fra^teUlo 
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fUUlo itS$’$o Um-po che i-o gli tcri-rS-ra, 
my brother came at the same time when I wa« 
writing to him. The word acriveva (was writing) 
is the imperfect, while giunae (came) is a different 
form of the preterite, which we shall call the 
indeterminate preterite. 

3. The indeterminate preterite tense is called 
indeterminate preterite, because the time elapsed 
may be a day, a year, a century, or any period of 
time, provided what was done yestertlay or centuries 
ago is out of all connection with the present. It 
is, alternately with the imperfect, the tense most 
frequent in narrations, 

4. The determinate preterite mostly coincides 
with the English perfect, expressing a past as 
connected with the present time, which may be an 
hour, a year, a century, or any period of the longest 
or shortest duration. 

6. The indeterminate pluperfect is generally used 
to denote a past anterior to a determinate preterite 
(te^njm paaeato proaainto) ; as, l-o a-rf~ra Ji-ni-io il 
laA'6-ro qiidn-do e re-nu-to Lu-ca, 1 hud finished 
the work when TiUke came. 

U. The determinate pluperfect is used to denote 
a past anterior to an indeterminate preterite 
paaaato remoto) that expresses some act or event 
closely following it. It is for the most part pre- 
coded by the conjunctions poi-che, when, since; 
do-pO’Ohe, after ; au-bi-to die, ns soon as ; ap~pS~na, 
scarcely, just, no sooner ; qndn-do, when, etc. : as, 
aU’bUto die cb-bi acrit'to la Ut-te-ra, par-fl-i, as 
soon as I had written the letter I departed. This 
tense is wanting in English, as well as the indeter- 
minate preterite {tempo paaaato remotel). 

7. In the singular the first person of the future 
of all Italian verbs has the open sound of o ; thus, 
6 : as, a-me-rb, I shall love ; te-me-rb, I shall fear ; 
dor-ml-rb, I shall sleep, etc. This person, more- 
over, has the grave accent on o in all Italian verbs. 
Old poets appear to have been no friends of ac- 
cenfod terminations, and often said aa-ro-e for 
aarb, and aa-rd-e for aard. 

8. The third person singular also of the future 
in all Italian verbs must have the grave accent 
above the a. 

9. In all Italian verbs the termination -emo, when- 
ever it is the first person ])lural, must be pronounced 
with a close e ; thus, -S-nw .* as, j)ar~le-r4-mo, wo 
shall speak ; fa-rS-mo, we sliall do, etc. 

10. In all Italian verbs any persons terminating 
in must be pronounced with a close •; as,/a-r/-f<?, 
you will do, etc. 

11. /T-fl-no, also/if-a-no, for aa-rdn-no ; and fi-a, 
also for $a-rh, are, for the most part, us^ in 
poetry. 

12. The ooDdition itself can only be expressed by 


the subjunctive of the imperfect {tempo paaaato di 
preaente), or of the pluperfect {tempo trapaaaato'), 
generally preceded by ae (if). These two sub- 
junctives in their use must strictly correspond with 
the two conditionals, i.e., the subjunctive of tho 
imperfect goes with the conditional present, and the 
subjunctive of the pluperfect with the conditional 
past ; as, i-o ath-ao nan v"amrdda-ai, non ot-te^rU 
md^i niCn-te, if I did not go there myself, I should 
not obtain anything ; ae i-o atSa-ao non vi foa-ai a/n- 
dd-to, nan a-vrd-i vid-i ot-te-nu-to nUn-te, if 1 had 
not gone there myself, I should not have obtained 
anything. 

13. Tho termination -rel of all verbs has an 
open e, thus, -re-i; iis, a-me-re-i, I should love; 
cre-de-re-i, 1 should believe ; aen-ti-r^-i, I should 
feel, etc. 

14. The terminations -rea-ti, -rdm-mo, -rda-te of 
this tense are, in point of pronunciation, alike in all 
verbs. Sa-ri-a-mo, for aa-reni-mo, is poetical. 

III.— Remakks on the Imperative Mood. 

1. A milder form of the imperative mood is the 
future tense, which particularly is in use when 
what is ordered is not immediately to be done, but 
after some other act ; r», por-td-te quta-ta li t-te-ra 
dl-la po-ata, pu-i an-de-re-te dl-la ape-zie-ri^a, e 
pren-de-re-tc dtUe &n-ce di Chi-Tia, carry this 
letter to the |j{3st, then you w’ill go to the 
apothecary’s shoj), and take two ounces of Peru- 
Aian bark. 

2. The infinitive with the particle non before it 
is the negative form only of the second f)erson 
singular in the imperative mood ; as, non an-ddr 
ri-a, do not (thou) go away ! non jar qv^-ato, do 
not (thou) do that ! 

Exercise 20. 

Translate into Italian • — 

1. We are now having fine days continnnll’". 2. 
Last year he had a Inrcre garden out of town, in 
which there were beautiful flowers and beautiful 
fruit-trees. X That book treats of the life of St. 
Stephen and of St. George, and in this there are 
interpretations of some passages from the epistles 
of St. Paul and St. Peter. 4. Theodosius the Great 
died at Milan, in the arms of St. Ambrose. 6. That 
writing contains some beautiful thoughts on the 
advantages of commerce. 6. In this business, one 
must have great precaution and great courage. 7. 
Demosthenes was a great Greek orator. 8. He is 
a good boy, and shows great talent for learning 
everything with ease. 9. Pearls, large or small, grow 
in shells ; and coral grows in the sea, in the form 
of small trees. 10. Godfrey has a large stock of 
Hungarian and Austrian wines. 
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CONJUGATION OF THE AUXILIARY VERB A-rJk./?E. 
to have, 

1. IKDEriNITE MOOD. 

Prevent.— A-v^ re, to have. 

Preterite.^ A^\tl^n a*vu-to, to hare had. 
future.— A-x6-n ad a-ve-re, da-so re per a vd-re, to be ahotU 
to hare. 

prevent Participle.— A-v&n-to, having. 

Preterite A-vii-to, had. 

Prevent (7«ru»wf.--A-vdn-(lo, having. 

Preterite Gerund.— A- \6n-do a-vu to, haring had. 
future Gerund.— A-viin-4o ad a-ve-re, or es-sdn-du i>or a-ve-re, 
being about to have. 


II. INDICATIVE MOOD. 


Prevent, 

Sing. 1 have. 

Hii-i. 

Ha. 

Plur. Ab-biA-tno. 

A-v6-te. 

Hun-no. 

Imperfect. 

Sing. A-v6-\a, a-ve-vo, or a- 
ve-n,* I had. 

A-ve-vi. 

A-ve-va or a-v6-a. 

Plnr. A-ve-va-iao. 

A-ve-vd-te. 

A-ve-va-uo or a-ve-a-no. 
Indeterminate Preterite. 
Sing. Eb-bl, 7 had. 

A-v6-HtL 

Eb-be. 

rivr. A-vein-tiio. 

A-ve-ste. 

Eb-be-ro. 

Determinate Preterite. 

Sing. H6 n-vd-to, J have had. 
Ha-i n-vd-to. 

Ha a-vd-to. 

Plur. Ab-bid-ino a-vu to. 
A-vd-te a-vd-to. 

Hdu-no a-vu-to. 

Indeterminate Pluper/ert. 
Sing. A-y6-vn a-vd-to, 7 had 
had. 

A-ve-vi n-vd-to. 

A-ve va avutf>. 

Plnr. A-ve-va-nio a-vd-to. 
A-ve-\d-te a-vd-to. 
A-ve-va-no o-vu-to. 


Determinate Pluperfect. 
Sing. Elv-bl a-vd-tt>, 7 /tad had. 
A-ve-sti a-vd-to. 
fib-be a-vu-to. 

Plur. A-vdm-ino a-vd-to. 
A-\^-«le a-vd-to. 
Eb-bo-n> a-vd-to. 
future. 

Sing, A-vr6, I shall have. 
A-vm-i. 

A-vra. 

Plur. A-viv-iuo. 

A-vre-te. 

A-vran-no. 


Future Past. 

Sing. A-vrd a-vd-to, I shall hare 
A-vid-i a-\'U-to. [had. 

A-vrd a-vu-to. 

Plnr. A-vre-ino a vu-to. 
A-vre-tc a-vd-to. 
A-vran-no a-vu-to. 

Conditional Present. 

Sing. A-vre-i or a-vn-a, 1 shmdd 
A-vn''-sti. [/miv. 

A-vreleln* or a-vrt-a. 
A-vreui-iuo. 

A-vr^'-Rte. 

A-vrel>-lH!-n^, a-^*^6b-bf^- 
no, or a-vri-a-uo. 

Conditional Past. 

Sing. A \Te-i a-vu-to, 7 should 
hare had. 

A-vre-Hti a-vd to. 
A-vreb-la* a-vu-to. 

Plur. A-vrern-nio a-vd-to. 

A-vre ate a-vd-to. 
A-vreb-be-ro a-vu-to. 


III. IMPKn.VTIVE MOOD. 

Sing. Ab-biordb-bia, /ofre//io». Plur. Ai>-»>ia-mo, let 7t!> hare. 
Non a-v^re, do not tfi-fi Ab-bia-te, have you. 

have. [ho I T. A\h-\)ia-uo, let thani have. 

Ab-bi.i, let him (or tin) 

IV. SCBJl'NCTIVn .MOOD 


Present. 

Sing. Ab-bia, 7 may hare. 
Ab-bi or db-bia. 
Ab-bia. 

Plur. Ab-bia-iuo. 
Ab-bid-te. 
Ab-bia-no. 


Imperfect. 

Sing. A-v^-sf,^ / might have. 
A-vda-sl.* 

A-ves-ae. 

Plur. A-vds-ai-mo. 

A-vd ste. 

A-vds-fc-ro. 


Past, 

5ia{7. Ab-bia n-vn to, 7 may 
hax'e had. 

Ab-l>la or db-bl a-vd-io. 
Atei.la a-vd-to. 

Plur. Al>-bia<nio n-vd-to. 
Ab-bid-te a-vn-to. 
Ab-bia-no a-vu-to. 
Phiperfed. 

Sing. A-vt-a-al a-vd-to, I might 
have htnU 
A-vda-ai a-vd-to. 

A-vda-ae a-Wi-to. 
ir. A-ves-ai-mo a-vd-to. 
A-vd-ate a-vd-to. 
A-rda-ae-ru o-vu to. 


I. Remarks on the Indicative Mood. 

1. The purists write it , «/, d, and iinnv in the place 
of hOf hai, ha, and Juinno, as nientioncMl already. 
Boretti says : “ They save some ink by so doing:.” 

2. The terminations of the imperfect tenses of all 
Italian verbs in -cm have n close e—thus, -^-ra ; for 
example, /a-c^^ra, I did ; di^ci-va, 1 said, etc. Va 
is the termination of the first and third person, and 
-ri of the second person singular in the imiierfect 
tense of all conjugations. 

II. Remarks on the Subjunctive Mood. 

1. The imperfect tenses of the subjunctive mixsl, 

and of the second conjugation (to whiclt arete 
belongs), ending in -cm, always have n close e - 
thus, for example, I might fear; 

cre^dci-ei, I miglit believe ; etc. 

2. ./IrcMi, thou mightest have (or with »e—vc itt 

nressi, if thou had), is exclusively of the subjunc- 
tive mood ; while tivesti, thou hadst, is exclusively 
of the indicative mood and of the indeterminate 
preterite. 


KEY TO EXERCISR.S. 

Ex. 20.— 1. I do it for jiloaaim*. and not jmn duty. 2. I took 
him for an honest man. 3. I speak for _\our pi out. 4, Out of 
regard foi the friend. 6. He ])re\aili<l on him hy iitoaiiM of 
threats, 0. He suifers on his necouut, 7. Many came to him 
for advice. 8 . He comes every day. P. I say so for yoiir 
gowl. 10. I. for my jwrt, sljould la* of opinion. 11. Ah ! sir, 
for mercy's sake do not ruin me. 12. They died in the villas, 
in the fields, hy tlic romls, ami in tlie houses, by day and hy 
night. 18. 1 had well nigh fallen. 14. l)y his advice. 13. He 
was buried for dead. 

Ex. 21.— 1. Tlie good faihen* ami good mothers. 2. The 
houses of tliis txiwn are very high nml very iK'ttutiful. 8. This 
IMK»r man is always witlsiled 4. Our uncle's daughters are 
very pleased. 7». Henry’s mother loves flowers and chihlr^ui. 

O. .lolm's friends have arrived. 7. My sister’s friends have wt 
out for Rome. 8, Tlie tre.es in our garden an* still very siiuill. 

P. These men are always dlssatlsfled. 10. My cousin’s exercises 
are easy, but my brother’s exerclsesare very difficult. II. Your 
cousins are rich, but your sisters are very poor. 12. Host 
thou seen the trees and flowers in our garden ? 

Ex. 22.— 1. 011 amici dl irilo /.to sono ricehissimi. 2. Ho 
siH>HHo veduto questi iiominl. 8. 1 hinciulli della nostra giar- 
tliniera souo ragionevoll. 4. Abbtnmo trovato le sorelle d’En- 
ricn tiella chiesa. 3. 1 vostrl tetni sono difflcili, iiM 1 tend di 
liUigl w»no inolto faclU. 0. Avete vol ricevuto questi liei florl 
da Uio^arini ? 7. Ho ricevuto da mio zio un teniperlno p ventl 
]>ennc. 8. Questa signora ha sette figliuoli. 9. Questo mnno 
lia qtmttro flgli e due Agile, die sono niolto rag^ionevoli. 10. 
Abliiaino rieevuto (‘inque lettere da nostra zia. 11. 11 mio amico 
ha trovato un teniiieriiio e otto penue. 12. Cinque via quattio 
venti. 

Ex. 28.— 1. Mentz, a tf*wn on the Rhine. 2. Frankfort on 
the Maine. 3. In the verj* art. 4. I promise you upon my 
faith. 5. Upon this c*arth. 6. Upon some table. 7. I ahoukl 
not l>e able to giro you on answer upm such a point. 8. Tlie 
tnitiks are on the carriage. P. He has wept over his mis- 
fortune. 10. He has no claim whatever on my gratitude. 11. 
You may rely upon my word. 12. The houae fiioes the street* 
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ia. At tlM br«ftk of d«]r. 14. Towards evening. 16. At mid- 
night. 16. Among friends one may speak unreservedly. 
17. The most unfortunate among fathers. 18. That must re- 
main between us ; we most keep it to ourselves. 19. I said 
within (to) myself. 90. He will come within ten days. 

Ex 24.-^!. 1 raiei finatelli sono tristissiml. 2. Haltu veduto 
i nostri bicohieri e le nostre bottiglie ? 

8. Dove sono i vostri fazsoletti ed i 
nostri ? 4. Ho dato a questo povero 
fanciullo le mie penne e le tue. 0. 

Mio padre ha venduto i saoi canl ed 
i uilei. 0. Avete voi anche venduto 1 
vostri? 7. Tua moglie ha coinprato 
died bicchierl, e quattro bottiglie per 
sua flgUa. 8. Tutte queste bottiglie 
sono dl nostro zlo. 0. Amo tutti 
questi bei ilori. 10. Penso tutti i 
gionii a Carlo. 11. Hu veduto tutta 
la cittA. 12. Luigia i: partita cou 
tutte le sue amichu. 


be drawn representing respectivelj the motions 
corresponding with the transmission of two notes 
of, Bay, nearlj the same vibration - frequency, 
and if the corresponding ordinates of these two 
carves be added, a new curve will be obtained, 


ACOUSTICS. — IV. 

lCoiitinned /rom p. 41.] 

WAVE MOTION ~ LLSftAJOUS* 
FIOUREiS - VIBRATION -FRE- 
QUENCVAND PITCH-RANGE 
OF THE HUMAN BAR-THE 
HIRBN SCALES IN MUSIC- 
CONCLUSION. 



A SONOROUS vibrating body, 

Buch as a tuning-fork, vibrates 
with a motion which is very nearly a simple har- 
monic motion, which we may define as the motion 
of the projection of a point which moves uniformly 
on a circle, the projection being on a diameter of 



the olrole. A particle of air when transmitting a 
simple sound, moves in a similar way. If a curve 
be j^otted, connecting amplitude and time from any 
selected starting-point, the resulting curve will be 
of the kind known as a curve of sines, one 
of which is roughly represented in Fig. 36. We 
may remark in passing that if two such curves 


Fig, 36. 

which will show clearly the reason of “ beats ” in 
music. 

Two simple harmonic motions can be combined, 
and it would be easy, did space permit, to give a 
graphic method of drawii.*g the resulting figure. 
Lissajous did this optically. He caused a beam of 
light to fall on a small mirror attached to the prong 
of a tuning-fork, the beam after reflection passing 
on to another mirror fixed to the prong of another 
fork which vibrated in a plane at right angles to 
the plane of the first, the beam being then thrown 
upon a screen. The arrangement is shown in 
Fig. 36. The resulting figure depends, of course, 
on the elation between the vibration rates of the 
two fork's, i,c., between the notes produced by them. 
Fig. 37 s! lows some of the figures produced when 
the forks give such simple combinations as unison, 
octave, or fifth. Similar curves have been obtained 
by mechanical contrivances which combine two 
simple harmonic motions. 

VIBRATION-FREQUENCY AND PITCH. 

The question now suggests itself, how many vi- 
brations per second are necessary to prodnee a given 
tone or note 7 Dohamel roughly computed this 
by counting the number of vibrations per second 
made by a fork which emitted a certain note. His 
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method was to attach a light style to the prong of 
the fork, and let the style trace a sinuous line on a 


smoked cylinder which rotated with a known speed. 
The apparatus is 8hc)wn in Fig. 38. It is called the 
vibroscoj^. The total number of waves traced in 
one revolution, divided by the time in seconds 
occupied in completing the revolution, will give the 
number of vibrations per second of the fork. J lie 
difficulty seems to lie in maintaining a constant rate 
of rotation, and hence acoustical methods have been 
resorted to with greater success. Optical methods, 
like those of Messrs. Clarke and McLeod already 
referred to, afford extremely deli- 
cate tests of minute differences in 
pitch due, say, to rise of tempera- 
ture. 

As acoustical methods are more 
general, we shall briefly refer to 
some of them. 

A very rough method was de- 
vised by Savart, and is shown in 
Fig. .39. It consists of two wheel 
A and B, mounted in a frame, the 
larger, A, being turned, and hence 
producing a rotatory motion of the 
toothed wheel B driven by it. A 
piece of card fixed to the plate E 
touched the teeth of this wheel, 
afad hence was set in vibration as the wheel revolved, 
these vibrations giving rise to a more or less musical 

151 


sound or note. ^Tjen a note of a certain pitch was 
obtained, the rate of revolution of the wheel B was 
determined by the speed indicator H, and 
hence, the number of teeth in B being 
known, the number of v ibrations per second 
was reatlily found. nis was but a crude 
apparatus, and has r ow given place entirely 
to the siren, an in' Lrument which has been 
brought to great perfection in the hands of 
such eminent men as Seebeck, Helmholtz, 
and Koenig. The essential parts of the in- 
strument, as devised by Cagniard de Latour, 
are shown in Fig. 40. It consists of a wind- 
chest, the top plate of which has a certain 
number (generally 1.5) of equidistant cylin- 
dric holes ranged in a circle round it. There 
is a circular disc just over this; this disc 
being freely mount e<l on a vertical axis and 
having the siime number of holes in it simi- 
larly placed, the holes being inclined in 
different directions in the disc and plate. 
Hence, when the wind issues with force from 
the wind-chest, the disc is caused to rotate 
by the wind impinging on one side of the 
sloping hole in the disc. The instrument is 
driven by means of bellows, and as the 
disc rotates, a number of puffs of wind 
are emitted, owing to the alternate open- 
ing and closing of the sot of double holes. These 
puffs give rise to a note which is higher in pitch 
as the sjieed of the disc becomes greater. 


The axis of the revolving disc is famished with 
a counter which can be thrown in or out of gear at 



Fig. 87. 
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pleaBure by pressing one of the buttons seen near for varying the phases of any of the separate tones 

the top of the instrument ; thus the number of by shifting the positions of the slits, 

revolutions per second corresponding with the emis- In this way Dr. Koenig made very valuable re- 
eion of a steady note is observed, and the number of searches on the connection between difference of 



phase and intensity, and other 
matters connected with the physical, 
basis of music, which are, however, 
beyond the province of the present 
lesson. 

The question may now be asked, 
how many vibrations per second are 
requisite in order to produce a dis- 
tinct musical sound ? To this we 
cannot give a decided answer, since 
different cars are found to vary con- 
siderably in their power of appre- 
ciating sounds. To ascertain the 
limit, Savart slightly modified his 
apparatus, removing the toothed 
wheel, and substituting for it an 


puffs will be 16 times this if there arc 16 holes in iron bar, which passed between two thin wooden 


the circle. Each revolution therefore gives rise, in )jlate8, so placed as almost to touch it. When the 


this case, to 15 vibrations, and the number of bar passed between them, a grave sound w’as pro- 


revolutions being 
known, the number 
of vibrations per 
second can easily be 
determined. 

Helmholtz’s more 
complicated appar- 
atus is shown in 
Fig. 41. 

Dr. Koenig luos 
construc.ted an ex- 
ceedingly clal)orate 
siren for his re- 
searches on the 
phase relations of 
different tones. It 
is shown in Fig. 42.* 
On a single axis are 
mounted no less 
than 16 brass discs 
t Fig. 40 . cut at their edges 
into sinusoidal 
wave-forms. These represent an harmonic scries of 
16 numbers of decreasing amplitude. Against the 
edge of each of the 16 discs wind can be separately 
blown through a slit. This instrument, therefore, 
furnishes a fundamental sound with its first fifteen 
pure harmonics. Any desired combination can be 
obtained by opening the appropriate stops on the 
wind-chest, and there are ingenious arrangements 



duced by the displacement of the air, and he 
imagined that a distinct but very deep sound could 
be perceived when the number of these pulsations 
was about 12 or 14 per second. Other observers 



Fig. 41. 


have placed the number as high as 32, while some 


• By the kind permisgion of Dr. 8. P. Thompson, F.R.8., 
tills figure is copied .fh>m the report of his lecture already 
referred to. 


place it as low as 8. 

The upper limit to the number of vibrations that 
can be heard also varies very considerably. It 
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depends portly upon the intensity of the vibrations 
and their amplitude. Some place the limit at from 

20.000 to 24,000 vibrations per second ; there seems, 
however, little doubt that a sound corresponding to 

38.000 vibrations is audible to most ears. By 
experimenting with very acute sounds. Dr. Wollaston 


found that the limits of hearing in different fjeople 
varied greatly. He sounded a series of small japes 
m succession, before a number of people, and found 
that frequently the ascent of a single note produced 
to some the change from sound to complete silence ; 
and while some experience<i a sound of j)enetrating 
shrillness, others were quite unconscious of any 
sound whatever. 

There are in Nature sounds so shrill that they 
are beyond ‘ the hearing of many people : thus, for 
instance, the needle-like cries of the bat are un- 
heard by many ; some, too, fail to hear the chirp of 
the cricket. 

We may say, then, that sounds which the ear 
can distinguish range between 14 and 40,000 vibra- 


tions i)er second. The practical range of musical 
sounds is, however, much more limited. The 
deepest sound })roduco<l by any musical instru- 
ment appears to require about 28 vibrations, 
and the highest note, which is jirobnbly the upj^er 
D of the piccolo flute, requires 4,762 vibrations. 

For ordinary purposes, however, 
the range is from 40 to 4,000 
vibrations, that is, a comj)ns8 of 
about seven octaves. 

STANDARDS O'F PITCH. 

Old pitches were flat. For in- 
stance, the pitch adopted in 
Hniulel’s time was probably from 
C 500 to C 612 ; what is known 
as Handel’s C being jjrobably 
about 0 600. Then we have the 
French normal jntch of C 614 to 
t’ 527 of about forty years ago. 
the pitch rising to what has been 
called the medium jntch of C 520 
to C 53G. Our modern high 
pitches arc above 68G. 

QUALITIES OF MUSICAL BOUNDS. 

In musical sounds there are 
three distinct qualities which we 
may observe ; tliesc are : — 

1. The pitch of the note. 

2. Its bitcmiiy. 

3. Its quality ; or, as it is 
technically termed, its timbre. 

'Fhe first of these has already 
been explained to dejx'nd ujion 
the number of vibrations made 
by the sounding body in any 
given time. 

The intensity of the sound 
dejiends, not on the number of 
vibrations, but on their amplitude. The harder 
we strike a sounding body, or the more vigor- 
ously we pluck a string, the greater will be the 
amjditude of the vibrations produced, and there- 
fore the greater the intensity of the sound. Our 
ears are, however, so constructed as to be more 
susceptible to sounds of high than of low pitch, hence 
a note of low pitch must have much more energy of 
vibration tlian a high one to apjxiar equally Umd to 
the ear. The hmd/nettot two notes or sounds is rutt 
therefore measured exactly by the energy of the 
sonorous vibrations at any jxiint. 

The third quality of sound — namely, its timbre — 
is very difficult to explain ; indeed, it is as yet but 
imperfectly understood. If we strike any note— 



Fig. 42. 
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as, for instance, middle C — on a piano, and then 
soond the same note on a flute or an organ, or utter 
it with the voice, we shall in an instant notice a 
great difference between the sounds. They all 
utter the very same note, producing the same 
number of vibrations per second ; perhaps all had 
exactly the same intensity, but yet there is a differ- 
ence, which at once renders itself manifest. This 
is known as the timbre. The quality and shape of 
the sounding body, and many other points, which 
are only practically important to musical instrument 
makers, influence this greatly. Tyndall, in hib 
admirablo “ Lectures on Sound,” to which we are 
indebted for several facts and which we recommend 
all our readers to study, employs the word “ Clang- 
tint” (the equivalent of the German Klangfaibe) 
to represent this quality. It seems to depend upon 
the /arm of the sound waves and upon the produc- 
tion of various other tones, in addition to the 
fundamental one. These over- tones unite with and 
mofiify the vibrations produced. 

Two musical notes are said to be in unison when 
both produce tlie same number of vibrations per 
second ; it is quite immaterial by what instruments 
they are produced. Sounds may be produced by 
any number of vibrations ; it is found, however, 
that there is a series of notes arranged at certain 
fixed intervals w’hich produce the most pleasing 
music. This series seems to depend on t he natural 
constitution of the human ear, and is known as the 
Musical Scale, or Gamut. 

It consists of a series of seven notes, designated 
in England by the letters C, D, E, F, G, A, B, and 
on the Continent by the names ut or do^ re, mi, 
fa, »ol, la, 8i. The same series is then reproduced, 
each note being produced by double the number of 
vibrations. The annexed table will show clearly 
the relative number of vibrations retjuired to pro- 
duce these notes. A second C is inserted to com- 
plete the octavo : — 



Name. 

Relative Nitmbek or 


Vibrations. 

c: 

or do . 

1 

n 

K 

,, re. 

,, mi. 

f 

F 

n /<'• 

1 

o 

,, sol . 

i 

A 


} 

n 

,, «i. 

Y 

c 

,, <2o. 



The first C given hero is that known as middle 
C, and the number of vibrations for any higher or 
lower 0 can easily be found by multiplying or 
dividing by 2, 4, 8, etc., according to the number of 
octaves intervening. The C referred to above, in 


connection with “ standards of pitch,” is the last 
on this list. The length of the sound-waves cor- 
responding to each note may easily be found by 
dividing 1,120 feet by the number of vibra- 
tions. 

By comparing the fractions above given we shall 
find that the intervals between the notes are nearly, 
but not quite, uniform. There are three different 
intervals represented by the fractions |, and 
and called respectively a major tone, a mimr tone, 
and a major semitone or linima. The latter is the 
interval between E and F, and between B and C, 
and is not divided, as the other intervals usually 
are, by the insertion of intermediate notes known 
as flats and sharps. 

By sounding different notes simultaneously, we 
find that some combinations produce a much more 
pleasing effect than others. The most pleasing 
result is attained when one is just an octave 
above the other, and consequently produces 
twice the number of pulsations. In this case, 
every other pulsation of the higher note corre- 
sponds with one of the lower. This interval is 
called an octave, because in the gamut any note 
is the eighth above the previous one of the same 
name. 

Next to the octave, the most pleasing chord is 
produced when three pulsations of the one note 
correspond to two of the other. This may be pro- 
duced by sounding together C and G, and is known 
as a ffth. If we sound G and the C above it we 
shall obtain the combination known as ^fourth, in 
which four vibrations of one correspond to three 
of the other. Both these are represented in 
Fig. 43. 

The other concords are known as the major third, 
in which the ratio is 5 : 4, and the minor third, in 
which it is 6 : 5. 

These may respec- Octave. 2 : 1. 

lively be produced 
by striking together 
C and E, and E and 
G. When the num- 
l>ers representing the 
ratio are high — as 
for instance, 13 : 14 
— wo get unpleasant 
jarring sounds or 
discords. 

A perfect chord is produced when three notes are 
sounded together whose vibrations bear to one 
another the ratio 4:5:6. Illustrations of this 
may be obtained by sounding C, E, and G, or G, B, 
and D. 

Before concluding these lessons we must just 
briepy notice the construction of that most wonder- 


rrriTri 

Fifth. 3 : 2. 

I •; I •; I •; i 

Fourth. 4 : 3. 


I 


I 
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ful and important of all acoustic instruments — the 
human ear. (^See al$o “ The Organs of Sense."’) 

The external ear is so shaped as to convey the 
pulsations of the air to a circular membrane, known 
as the tympanum. Behind this is a small cavity 
known as the drum of the ear, across which there 
stretches a chain of four small bones. At the 
further side of the drum are two apertures, also 
closed by membranes ; through these the vibrations 
are conveyed to a remarkable cavity hollowed out 
of the bone. This cavity, which is known as the 
labyrinth, is filled with water, and the ramifications 
of the auditory nerve are distributed over its sur- 
face. In certain parts of it minute bristles project, 
and in another part we have minute crystalline 
particles called otolitha, all of which seem specially 
fitted to receive the faint/cst vibrations. A remark- 
able organ has further been discovered by Qorti ; 
this consists of a vast number of vibrating cords, 
each of which is apparently tuned to receive and 
render audible some special vibrations. The inti- 
mate structure of these delicate organs is, however, 
as yet but imperfectly understood ; further investi- 
gation will doubtless serve to throw much fresh 
light on the whole subject ; but the way in which 
external sensations of any kind are communicated 
to the brain is at present more or less a matter of 
sjieculation. 

We have endeavoured in the space at our disposal 
to bring before the reader the leading facts and 
laws of the science of Sound. We trust that the 
student has obtained from these lessons a good 
groundwork for, and a stimulus to, a more extended 
study of this interesting subject, and that the 
Cfusual reader has found in these pages interesting 
and useful matter. 


MENSURATION. — I. 

Mensuration is a comprehensive and general term 
signifying the determination of the extent both of 
lines, surfaces, and solids, and is derived from the 
Latin word v^ensura, a measuring; and it is our 
purpose to explain in the following chapters, as 
simply ns possible, the rules by which the .science 
is governed. 

In our treatment of Geometry (which is, after all, 
but a branch of Mensuration) we have explained 
what are the relations, proportions, and properties 
of lines and surfaces. Under the head of Men- 
suration we shall show the mode of estimating the 
lengths, surfaces, and capacities formed by lines 
and angles. And herein lies the difference between 
the two subjects, for whilst Geometry simply 
treats of the general relations of lines and angles, 


Mensuration enters into the methods for deter- 
mining their length and extent in individual oases. 
Geometry providing us with the theories which 
Mensuration applies practically. 

In order to avoid repetition, we will refer our 
readers to our chapters upon Geometry for the 
definitions which are necessary to be understood in 
studying the subject of Mensuration. 

It i^ill strike every person upon reflection that 
all measurements niust be included under four 
distinct neads ■ the first, of lines; the second, of 
angles, that is, of the inclination of two lines 

to each other which meet ; the third, of surfaces, that 
is, of spaces included or shut in by lines, but devoid 
of thickness; and the fourth, of solids, that is, of 
bodies possessed of length, breadth, and thickness. 
Everything possessed of magnitude can be classed 
under one or other of these four distinct heads, and 
we propose to adopt the order in which we have 
stated them in our consideration of measurements 
genenilly. 

And fiibt as to hncs. The measurement of lines, 
which at first .‘^ight apyxjars a very simple process, 
is by no means so easy a matter as it appears. We 
are, of course, sfienking not of approximate, but of 
correct measurement. It is by no means easy to 
€*nsure perfect ximiormMy—undevmting equality — 
111 th(‘ length e\en of the self-same thing. The 
dimensions of all bodies are affect e<i in a greater 
or less degree by differences of temperature, and 
however minute this difference may be, yet when 
the body or instrument so affected is intended to be 
used as a starulard or guide wherewith to measure 
other and longer lines, an error, however trifling, 
lK*come 8 spet'dily magnified until it has grown 
serious. 

Our national standards of measurement are on 
this account most scrupulously protected, and if 
required for reference must be used with the 
greatest caution, particularly as regards tempera- 
ture. 

It is not, however, necessary in the ordinary 
routine of business to be so minutely exact as, for 
instance, to bring a powerful microscopic to liear 
upon the point where the rod, rule, or chain has to 
repeat itself in order to secure perfect coincidence 
at the point of meeting. Indeed, in the use of that 
valuable measurer of length, the Gunter chain — an 
instrument we shall have again to refer to— a man 
accustomed to the work will bring its back extremity 
so nearly to coincide with the pioint where the front 
end of the chain has touched, that after many 
hundred repetitions of the operation, a second 
measurement by calculation will detect but a few 
inches of difference. 

In measurements based on the Metric System, 
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which system is now adopted in all scientific work, 
the metre is the standard 

ZiLi) niPtrc = 1 millimetre 
metre ■= 1 centimetre, 
metre = 1 decimetre. 

10 metres = 1 deenmetre. 

100 met I OH = 1 hccUmietre. 

1000 metres =. 1 kilometre. 

In measurements of length, when the distance to 
be measured is trifling, recourse is had to a foot 
rule, a yard measure, or a ten-foot rod ; but in 
longer distances, the measurement of land for in- 
stance, the Gunter chain is employed, for reasons 
which will be explained when we come to treat of 
land surveying. This chain consists of l(K) iron 
links united by iron rings. The full length of the 
chain is G6 feet, consequently each link and its 
iiccompanying ring is of a foot in length, or 
7*92 inches. Every ten links from eitlier end is 
distinguished by a brass label having one or more 
notches cut in it, the number of notches corre- 
sponding to the number of tens from the end nearest 
it, and the middle or fiftieth link ha\ing a circular 
piece of brass attached to it. These marks are 
intended to save time and trouble in counting the 
number of any particular link from the extremity of 
the chain. 

Another point for consideration in measuring 
accurately a long line is to guard against any de- 
viation from its intended route. If it be a straight 
UnCy the course throughout must be absolutely 
straight, and to accomplish this it will be necessary 
either to fix upon a given landmark of small lateral 
dimensions which lies exactly in the intended line, 
and to direct each successive extension of the chain 
uix)n this point by the eye from the back end of 
the chain, or previously to stake out by means of 
rods the line of route, and to be careful that the 
chain lies always evenly along that line. In the 
measurement of a curved line, the rods employed to 
stake it o\it must stand sufficiently close together 
as that an almost inappreciable difference shall exist 
between tlie straight lines which connect them and 
the curve of which they form 
a twrt. Correctness in mea- 
surement of lines is absolutely 
essential to correctness in the 
measurement of the sj)aces en- 
closed by them ; this fact can- 
not be too carefully borne in 
Fig 1. mind. 

Our next step is the con- 
sideration and measurement of the inclination 
of two straight linos to each other which meet — 
that is, of the angle formed by their meeting 
or intersection. Mensuration in this respect 


is simply the application of aiithmetic to tri- 
gonometry. We shall not at present go deeply 
into the subject of trigonometry, but merely explain 
the rules upon which the measurement of angles is 
based. 

It is proved by geometry that the angles at the 
centre of a circle bear to one another the same pro- 
portion as the arcs, or jxirtionsof the circumference 
of the circle which the lines forming the angles cut 
off from it, do to one another. 

In Fig. 1, let BCD be a circle of which A is 
the centre, and let the line A B be drawn, and 
suppose it fixed, It is evident that, as from the 
centre of a circle any number of lines or radii can 
be drawn to the circumference, we can draw 
A c, A c' in any position we plea.se, and thus form 
any number of angles BAC, BAC' at the point A. 
Now the measure (or size) of these angles is esti- 
mated, not by the line.s which form them, as A B, 
AC, A o', but by the arcs of the circle these lines 
cut off ; thus, the measure of the angle BAC is the 
arc B c, and so on. It is, therefore, only necessary 
to adopt some methoil of 
dividing these arcs in order 
to measure arithmetically tlu* 
angles they represent. 

Now it has been decided 
that every complete circle, 
shall be considered as divisible 
into 3(K) t'qual ])arts, each of 
these parts to bt' called a degree; again, each 
degree shall be divisible into sixty equal parts, 
called minutes ; and each minute into sixty equal 
parts, called seconds. I'he division can be carried 
further, but it is not usual to extend it bc>ond 
seconds. The signs by which tbe.se several 
divisions are recognised are —A degree, by a 
minute, by ' ; and a second, by ” ; thus 23° 12' 10" 
would read twenty-three degrees, twelve minutes, 
ten scconils. 

In the French method of reading angles, a right 
angle consists of 1(K) grades, a grade of ItX) minutes, 
and a minute of UK) seconds ; thus 24* T 95" would 
read twenty-four grades, seven minutes, ninety-five 
seconds. 

Uy the 10th Definition of the First Book of Euclid, 
it is stated that when a right (or straight) line 
standing upon another right line makes the adjacent 
angles equal to each other, each of these is called a 
right angle. This condition of two lines is shown 
in Fig. 2, in which the line A c stands upon the line 
D B so as to make the adjacent angles B A c, D A o 
equal ; and in this case each of these angles is called 
n right angle. Again, by the 14th Proposition of 
the First Book of Euclid it is shown that if at a 
point in a right line two other right lines upon 
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opposite sides of it make the adjacent angles equal 
together to two right angles, these two lines shall 
be in one straight line. So, by reference to Fig. 2, 
if at the point A in the line A c, the two right lines 
A B, A D upon opposite sides of it make the adjacent 
angles BAC, DAO equal to two right angles, the 
lines A B, A D shall be in one straight line ; and it 
lias been assumed that in this figure these adjacent 
iingles are equal to each other, and are equal to two 
right angles. Therefore, the line D A B is n straight 
line, and as it passes through the centre of the circle 
B C D it clearly bisects the circle, that is, it cuts it 
into two equal parts or hemispheres. From this we 
gather that two right angles together measure the 
number of degrees contained in half a circle, or 
j 5 .«ao ^ hence one right angle measures 

There is another fact our readers must bear in 
mind. It has been stated that the arc is the mea- 
sure of the arigle ; but the measurement of this arc 
in degrees, minutes, etc., is quite independent of 
the size or radius of the circle of which it is the 


.{irc. 


We will prove tliis. Let A (Fig, 3) be the common 
centre of the two circles, BCD and b' c' of which 
the circle b'&d' is double the 
diameter of the circle BCD, and 
let the two straight lines a b b', 
A D i/ be drawn from A to cut 
the two circles at bb' and dd' 
resi:x*ctively. Assume the angle 
BAD equal to G0°, then D B is 
its measure; but evidently the 
angle b'ad' is identictil with 



Fig. 3. 


the angle BAD, and is therefore equal to 60°, and 
b' d' is its measure. Hence, although b' d' is double 
the length of b d, it yet measures only the same 
number of degrees. 

Any two angles which together make up 90° are 
called complements of one another — thus 25° is the 
complement of 65° ; and any two angles which 
together make up 180° are called the supplements 
of one another — thus 80° is the supplement 


of 100°. 

The next step will bring us to the consideration 
of triangles. This word, derived from the Latin 
triangulumy implies a figure having three angles, 
and which must therefore have three sides. It is 
at once evident that this subject introduces a tliird 
element of measurement, namely, surface., or supt'r- 
fleies. We have treated of Unety the measure of 
which is expressed in inches, feet, yards, chains, etc. 
We have shown how angles are formed by lines, and 
have explained that the measure of angles is ex- 
pressed in degrees, minutes, etc. We now add a 
third element, namely, suxfaee. So long as only 


two straight lines were involve<l, we oould include 
no definite space or surface within them, but the 
i^dition of a thiixl line so as to form n triangle at 
once limits the lengths of the first two, and encloses 
a space. 

Wo will first glance at the relations which the 
several lint's and angles of a triangle occupy with 
re.spect to each other, but must of necessity refer 
the student to our pnjH'rs on Geometry for many 
introductory jwints connected with our present 
subject. 

Euclid has proved, in the 32nd Proposition of his 
First Book, that the three interior angles of every 
triangle are together equal to two right angles, that 



is, to 180°. Let the reader bear this fact in mind. 
Hence it follows th.'it if the measures of any two 
angles of a triangle be known, the third angle win 
be found by simjile subtraction. For insUince, in 
the triangle ABC (Fig. 4), let the angle A BC equal 
75°, and the angle B(’ A equal 45°, the sum of these 
two angles will be 75° + 45° — 120°. Then subtract 
120° from 180° (the measure of two right angles), 
and the remaining 00° will be the measure of the 
angle B A C. 

There are some remarkable facts in connection 
with that particular kind of triiingle called a right- 
angled triangle which we will state here, as Idling 
calculated to intrcnluce the further consideration of 
the subject to our re/iders. 

In his 47th Proi>osition of the First Book, Euclid 
has proved the wonderful fact that in every triangle 
having one angle a right angle, i.e.y 90°, the space 
enclosed by a square constructed upon that side of 
the triangle opposite the right angle is equal to the 
sum of the two squares constructed upon the other 
sides respectively. 

The thiee sides A B, AC, BC may be calle<l 
sevenilly the perpendicular, the hypothenuse, and 
the base of the right-angled triangle ABC. 

Let ABO (Fig. 5) be a right-angled triangle, of 
which BAC is the right angle. Then a square 
constructed upon B C will equal in area the squares 
constructed upon the two sides • A B and A c added 
together. The general formula, or expression, for 
this interesting problem is (referring to Fig. 5) B c® = 
A B® -f A c®, and therefore b c = v' A B® -f A c®. In 
this case we suppose the lengths of A B and A C to be 
known, and from the above equation B C can be found. 
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Again, guppose BC and AC to be known, then by 
transposing tlie equation, and keeping the unknown 
side by it self, we h ave A - b c'^ - A ; tlierefore 
AB= BO^ -^A 0^ ; and so by another transposi- 
tion we can find A c, provided 
we know tbc lengths of ab 
and B c. Hence we arrive at 
the general and important 
fact that in every right- 
angled triangle, if we know 
the lengths of any two of its 
sides, we can by simple cal- 
culation find the third. 

Now this fact can be made 
pjg 6^ use of in a variety of ways 



We must first refer the reader 
to the 4th Proposition of the Sixth Book of Euclid, 
in which it is state 1 and proved that in equiangular 
triangles the sides about the equal angles are pro- 
portional. For instance, in Fig. G let the two tri- 
angles ABC and a' b' c' be equiangular, the angle 
A being equal to the angle A', B to n', and c to c' ; 
then A B is to a' b' as b c is to b' o'. Again, suj>- 
pose these triangles to be contained, the lesser 
within the greater, us shown in Fig. 7, and let b' 
and B be the rigid angles. Now since the angles 
A'b'o anfl ABC are both rigid angles they are 
equal to each other, and the angle at c is common 
to both ; hence the angle bac is equal to the angle 
b' a' C, and the two triangles have the sides about 
the equal angles proportional, that is, a' b' is to a b 
as b' C is to B C. But it is a well-known fact of 
proportion that whenever three quantities are 
known, the fourth can be found. Hence if a' b', 
b' 0, and A b be known, the 
length of BC can be found. 

This rule can be apphe<l 
to practical use in the fol- 
^ lowing manner : — 

\ Suppose we wish to as 

certain the height of a 
building whose base we can 
reach. Measure with a chain 
B' ^ or other suitable instrument, 

Pig a certain distance from the 

foot of the building. Then, 
at a certain distance from this point, and between 
it and the building, erect a ^>erpendiculnr rod, 
whose length is known, and let it stand at such a 
point as that the line of sight between the dis- 
tanoe measured and the summit of the building 
shall exactly pass over the top of the rod. 
Then measure the distance from the bottom of 
the rod to the above-named point, and by the 
rule of three the height of the building can be 
ascertained. 



In Fig. 8 let B c represent any building whose 
height it is desirable to ascertain. Measure a given 
distance from B to A, of say fifty feet, then place 
the rod b' o' at a certain point along the line A B, so 
that the line of sight from A to c exactly touches 
the point d of the rod. Let this point be at b', say 



fifteen feet from A, and let the length of the rod 
b'c' be tvvehe feet ; then A bMs to A B as b'c' is 
to B c, or arithmetically — 

A b' ; A B : ; b' c' : B C 

15 : 50 : : 12 : 40 

that is to shy, the height of the building is forty 
feet. 

Again, suppose a building whose height is known 
“itandb ujion the edge of a river whose breadth we 
<lesirc to know. Uixin the 0 ])posite brink of the 
river fix a rod of a known height perpendicularly,, 
and let the observer retire from the river until his- 
line of bight from the ground level places the top 
of the rod in coincidence with the summit of the 
building. Then measure the distance from the foot 
af the rod to this punt, and by the rule of three we 
obtain the breadth of the river. 

In Fig. 8 let BC be a building who.se height is 
known to be forty feet. Let b' b be the river flowing 
between the observer at A and the building. Then 
plant the rod B' c' perpendicularly u|K)n the brink 
of the river, and let A Ik* the point where the line- 
of sight AC strikes the top of the rod. Let the 
height of the rod be twelve feet, and the distance 
from A to b' be found tp be fifteen feet ; then — 

b' c' : A b : : b c : A b 

12 : 15 : : 40 : 50 

but A b' = 15 feet, therefore b'b = 50 — 16 * 35 feet,, 

the breadth of the river. 

So also in similar rectilineal figures of any 
number of sides, the sev eral angles are equal, andl 
the sides about these equal angles are pro- 

portional. 
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SPANISH. — I V. 

[Continued /rom p. 44.) 

INTERROGATIVE PRONOUNS. 

The interrogative pronouns are the same as the 
relative, except that eiml is used without being 
preceded by the article. They are not used in 
precisely the same manner ; for in interrogations, 
quien always means rvho ; cual, which; que, what: 
cuyo, whose; as — 


iQiiien tiene bambre f * 
i, Quienes tienen led ? 
j Cual de lufi hijos eata alii ? 
jQiie dljo el malico? 
iQue Boinbrero tiene V. ? 

I (Juyos libroR son estos ? 

; JL>e quien sun ealos libroa ? 


Who it hungry f 
}Vho are thirsty f 
H'hich of the tons is there f 
What said the doctor f 
WluU full have you ? 

Whose books air these ? 

Whose (or qf wltom) are these 
books? 


When the interrogative pronoun is governed by a 
preposition, the answer to the question must always 
be preceded by the same preposition ; as — 

^De quien son aquelU)8 niftos? Whose are those children? 

UeJuan. John's. 

;I’Rra quien lo liizo? Para la for irhom dul he do it? For 

nuiger. the woman. 

When w?iat is used in ejaculatory interrogations, 
as, “ What a line day I ” the indefinite article is 
omitted in Spanish ; as — 

; Que liemiosa maftana 1 What a fine morning ! 

j Que desgraeiu 1 Whot a disgrace ! 

In Spanish all that is necessary to form an inter- 
rogative sentence is to jfiace the interrogation mark 
before (inverted) and after the sentence. Thus, 
Juan tiene dinero, means, John has uametj ; and 
/Juan tiene dinero? means, JIas John money? It 
is, however, common (though not necessary) in 
Spanish, to place the nominative after the verb in 
interrogations ; as — / Tiene Pedro dinero ? ; tienen 
los pintores libros ? lias Peter vtimey ? have the 
painters hooks ? 

The auxiliary verb do is unknown in Spanish (as 
also in all the languages of .'"'urope except the 
English), and all such expressio tis Poes John 
speak? do they love? how imich do you ask a week? 
Peter did speak, must be rendered in Spanish by 
the simple form of the verb ; as — / Habla Juan ? 

; aman ellos ? i cuanto pide V. por semana 7 Pedro 
habl6 ; that is, speaks John? love they? how much 
ask you per week ? Peter spoke. 


Agtia, vxiUr. 
Azucar, sugar. 
Uoton, button. 

Dice, (he) says. 
Dicen, (they) my. 
Dljo, (he) Mid. 
Entiendc, (he) 
understands. 


Vocabulary. 

Eapccie (f.), species, 
sort. 

Habla, (he) speaks. 
Manteca, UdUr. 
N<>, no, not. 

Pan, oread. 

Quiere, (he) wishes, 
(he) uxints. 


Quieren, (they'iwlsh, 
(they) want). 

Rico, rich, noble, de- 
licious. 

Sefior, sir [dy. 
Beftora, madam, la- 
Hi; yes. 

Toma, (he) takes. 


* Literally, this ia, ** Who ha« bunker? " 


Model Sentemosr. 

4 Quien tiene azd<'ar? who has ^Que libro tiene Y,? what 
sttgar ? (took have you ? 

jQuicn habla Ingles? who ^ De quien es el tesoroT 
speaks English * is the treasure f 

i Cual de loados pintores tiene ;Qtuere su liijo jian, seftorf 
diiiei*o? which of the two does your son tixini bread, 
painters has money ? sir? 

gQue dijo la lilja del juea:? No, mtior, mi hijo tiene iian,. 
what said the judge'sdauyhter ? no, sir, uiy son has i/reoa. 

Exercise 15. 

Translate into Englisli 

I. I Quien es bueno ? 2. / Quicnes son ricos ? 8^ 
I De quien son las ensas ? 4. / Cnyos libros tien& 

? 5. I Que dijo V. ? C. / Quo sombrero tiene V. T 

7. I Que tesoros hallo Pe<lro ? 8. i Que lengua habla, 

el general 7 9. ; Quo hombre es V. I 10. i Que- 

herinosii muger! 11. /Quien quiere pan 7 12. 

i Quien habla Esptifiol? 13. / Quien entiende el 
Ingles? 14. / Quien ama la verdad ? 15. / Quien 
entiende lo que Juan dice 7 IG. /Que esp^cie de 
botones quiere V. ? 17./ Que esp^cie de aziicar tiene 

]‘edro7 18. / Que quieren VV. 7 19. ; Que libroa 

quieren los pintores? 20. / Que dicen los jueces? 
21. /Que dijo el liermnno del m(ulico 7 22. / Seftora, 
quiere V. manteca? 23. / Entiende su hijadeV. el 
Ingles, seficira 7 2-1. No, sehor, ella no entiende el 
Ingles. 25. / (Tiyo.s botones tioiKUi los criados 7 2G. 

/ Quien tiene hambre ? 27. / Quienes tienen sed 7 28. 

/ Que espdeie de rucliaras tienen lus licrmanas del 
Americano 7 29. / Que quieren Pedro y Juan 7 30. 
/Quien entiende lo que VV. dicen 7 31. / Quien 
tiene jian 7 32. / De quien son los libros? 33. 

/ Cual de los PTanceses habla Espafiol ? 34. /Tiene 

V. dinero? 35. / Tiene V. muchos libros? 30. 
/Tiene el libro liojas de oro 7 37. / No son sus 
amigos ricos ? 38. / Mis hermanos no son mas ricots 

que los carpinteros de navio 7 39. / Tienen los 

criados hambre ? 40. Si, sehor, los criuxJos tienen 
liambre. 

Exercise 1G. 

Translate into Sjjanish ; — 

J. Who is wise 7 2. Who i.s rich 7 3. Who are 
good 7 4. Who are culjuible? 5. Who is strong 7 
0. Who are robust ? 7. Of whom does John speak T 

8. Of the physican, 9. Whose (of whom') are the 

house.s 7 ]0. Peters. 11. Whose books htis Mary f 

12. Whose buttons have tlie mule servants? 13. 
Whose spoons have my sisters? 14. Wliich of the 
two sons of the physician found a treasure in the 
road? 15. What say you? (what says your wor- 
ship?) IG. What doe.s John wish 7 47. What do 
the judges say 7 18, Wlrnt hat have you 7 19. 
What do you wish 7 20. For whom did John WTite 

the letters? 21. For the Frenchwoman. 22. To 
whom (plur.) did John give the PTench® books*? 
23. To the daughters of tlie judge. 24, What a 
woman I 26. What a beautiful city I 20. Who 
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wants sugar? 27. Who speaks Engllnh ? 28. Who 
understands Spanish ? 21). Who understands what 
Mary says? 30. What sort of 8j)oon8 have my 
friends ? 31. Wiiat do the women say ? 32. Do 
you take water ? 33. What did John’s sister sav ? 
34. Does your son speak Spanish, sir? 35. Yes, 
madam, my son speaks Spanish. 36. Whoso sf)oon8 
has the female servant 7 37. Whose hat has Peter? 
38. Whose buttons have the painters ? 39. What 
books has Mary? 40. What broad have you? 41. 
Who is thirsty ? (who luia thirst .^) 42. Who i.s 
hungry ? 43. Are you (a) Spaniard ? 44. Are the 
Spanish women thirsty 7 45. No, madam, the 

SpJinish women are not thirsty. 

DKMONBTR.KTIVE PRONOUNS. 

The demonstrative pronouns are cste, this; esc, 
that ; aquol, that. They are thus declined 

Slngvlar. Plnrnl. 

MAHeCL[NK. FKMININE. MAHf’CMVF,. KKMIXIVE- 

enta, this. EKton, 4‘Ht4irt, thrnr. 

that. Esos, omus, thosi’. 

A<iucl, atjiiolla, tMt. AquuUos, uiiiK'llan, thow. 

There is also, in the singular number of ejich of 
these demonstrative pronoun.s, a neuter form, used 
when w<‘ cannot ascribe a gender to it ; viz, esto, 
eso, aquello. 

Kstc is used with what is near at hand, as, e.ste 
liombre, this man (here) ; esc with wliat is somewhat 
distant, us, eso hombre, that man (tliere); and 
aqucl with wliat is still more <lisliint, as, aquel 
hombre, that man (off there, yonder), Wlum re- 
lating to time, cste is used with time present, ese 
with time past, and aquel with time still more 
distant ; as, “ this (cste^ book which 1 now have, 
that (ese) book which I had last week, and that 
(iupicl) book which 1 had last summer, are valu- 
able.” 

Este refers to the last mentioned of two things, 
and esc (or aquel) to the first ; as — 

El jcenorul y el runtl4in vinlo- T/ie {jewru} auiJ the cnptiiin 

run; ese (i>r luiiu'l) os i)ju- ennu- ; the funner ih priulent^ 

UonU', Oslo os fatuo. the hitter t.s slnpid. 

When cste or ese comes before the indefinite pro- 
noun afro (other), the former drops its final letter, 
and the two are joined, forming one word ; as, 
«stotro or estotra, this other ; estotros or estotras, 
these others ; esotro or esotra, that other ; esotrosar 
osotras, those others. 

If the objective case of the relative pronoun qnien 
^whom) is used in such phrases as he whom^ she 
rohom^ him whom, etc., aquel must come before it ; ns, 
aquel & quien, he whom ; aquella ii quien, she whom ; 
aquellos or aquellas k quicnes, they whom ; as — 

Aquellos contra quienoa pele- Those against whom they fought. 

aoon. 

When the relative pronoun of the objective case 


is not preceded by a preposition, the definite article 
is generally used instead of aquel, and is followed 
by the relative pronoun que ; as, el que, he whom ; 
la que, she whom ; los or las que, they wham. Thus 
it will be perceived that he whom may be rendered 
either, aquel & quien or el que ; she whom, by either 
aquella k quien or la que; they whom, or those whom, 
by either aquellos or aquellas & quienes, or los or 
las que. The latter mode is most generally em- 
ployed. 

When the objective case of the personal pronouns 
him, her, or them precedes the nominative of the 
relative who, either aquel or the definite article may 
be used ; as — 

Juan din pun u nquolla qiie John gave Ireud to her who is 
tinne hninUre, or Juan din hungry. 
jNiii d lu que tiene luuiibre. 

When in English the demonstrative pronoun that 
is followed by the preposition a/*, and refers to a 
noun already expressed, the definite article is em- 
ployed in Spanish ; as — ^ 

I’nr HU pnidenria y jMir la del Through his prudence and 
jiie/. through UuU of the judge. 

The English demonstrative pronoun that is ren- 
dered in Spanish by the definite artiele when it re- 
fers to something having preceded it, and is followed 
by the i)rejx)sition of; as — 

My liouse iiiid tluit of iny Mi earn y la de mi criado. 
servant. 

His only desire wns tliat of Su iinico deseo em el de lihertar 
freeint: his enuutry from the <t su jKilria del yvgo surra- 

Saracen yoke*. ceno. 

The soldlei-H of General Brown Los soldados del general Jirnwn 
are as brave as tliose of son tan ralientrs tomo los del 

General Canrobert. general Canrubert. 

Vocabulary. 

Aneho, wide. Livmpara, lamp VoHadornJnnleeper. 

liriHa, breeze. l.ibrern, bookseller. PronuitciacKm, pjo- 

Caliallero, gentle- Ixmdrcs, London. nnnriation. 

mon. Lncia, Lan/. Somi»H*rer*‘, hatter. 

Cerve/a, lifer. O, or. Tenedor, /or/,’. 

Cuchillo, knife. P.inadero, baker. Vino, wine. 

Diego, James. I’ero, but. ZuiMitem, shoemal- 

looking-glass. riHimi, pen, fca- er. 

Facil, easy. then Zajiato, shoe. 

Model SentenOes. 

AquellnR inugorcs tlcncn nru- Juan hnbln il aquella d quien 
deiicia, tla)se women haiv V. vio ; or, Jiian hablo a la 
prudence. que V. vio, John spoke to her 

whom yon saw. 

Exercise 17. 

Translate into English : — 

1. Este hombre es rico. 2. Aquella muger es 
soberbia. 3. i Habla esa sefiora la lengua inglesa ? 
4. I Cuyo es este cuchillo ? 5. ^ Cuyos son esos tene- 
dores ? 6. Aquel 4 quien mi padre escribid las cartas 
tiene mucho dinero. 7. Aquella 4 quien Juan di6 
nn libro es muy hermosa. 8. Esta casa y la que V. 
\i6, son mias. 9. i No es este el hijo del panadero ? 
10. £1 sombrerero escribid estas cartas. 11. Este 
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espejo es mio. 12. Bate hombrc es mi amigo. 12. 
I Quien es esa muger ? 14. Esta brisa cs agradabk^ 
15. /Cuya es esta plnma? 16. Las cucharas cle 
Lucia y las de Maria son de oro. 17. Juan no tiene 
mi libro, pero tiene 61 de mi hermana. IH. 
I Tiene V. mis plumas 6 las de mi padre ? 19. i Tiene 
el panadero mi pan 6 61 del carpintero? 20. La 
cervexa del posaclero es tan buena como la del za- 
patero. 21. El vino de Diego es tan bueno como el 
de Pedro. 22. i Tienen los impresores mis libros 6 
los de mi amigo ? 23. Los impresores no tienen tus 
libros, pero tienen los de tu amigo. 

Exercise 18. 

Translate into Spanish : - 

1. This gentleman is good. 2. That woman is 
handsome. 3. Those spoons are now. 4. Those 
f^ainters are poor. 6. These hou.sos are lofty. 6. 
Those hats are ours. 7. "Whose houses are those ! 
K. Who is that gentleman? 9. Does that lady 
{seiiora) speak the Sp.anish- language^ ? 10. That 

looking-glass is not old. 11. Are these my shoes ? 
12. Whose hat is that ? 13. The Spanish woman 

and the Englishwoman have prudence ; the former 
is more amiable than the latter. 14. Those to whom 
John gave the pens are poor and ignorant, 15. She 
to whom the hatter gave the looking-glass is p(K)r 
and proud. 10. Lucy gave the sj)oons to tlios(' 
whom you saw. 17. The bookseller gave three 
books to her who wrote him the letter.s. 18. l.s not 
this the mother of the shoemaker? 19. Those 
knives are hers. 20. These forks are his. 21. Wlio 
is this lady ? 22. James has not my book, but he 

lias my si.stcr’s. 23. The stre(‘ts of London an* 
wider than those of Madrid. 24. The proniineiiition 
of the French is not so eiusy as that (>f the Spanish. 
25. My beer is not so good as John’s. 

INDEFINITE PRONOUNS. 

The indefinite pronouns, or, more properly, the 
indefinite mljective pronouns, are - 

Ciula, each. Ninytino, none. Otro, other. 

Uno, one. AIkuik*. snne. Tal, svdi. 

ertryone, all. anmeJhing, Au\\h)s, both. 

Nadip, nolnxiy. Nudu, nothing. Eutr^iiibos, both. 

Aiguien, Homebody. 

Of these, urw* todo, niriffuno,* dlguno^^ otro., and 
tal are declined like adjectives, both in the mascu- 
line and feminine. Coda, Tiadie, alguieUy algo, nada, 
are used only in the singular, and do not change. 

efUrdmhog are already in the pluml, but 
have their'feminine, ambas and entrdmhas. 

There are also some indefinite relative pronouns, 
<juienquiera, cualquiera, cualesquiera, rchoerer, tvho- 
whichever, whichaoever. 

* n»e learner moat remember that nno, algvno, and nlngxmo 
drop the final o when tliey precede a inaaeuline noun. 


"We subjoin a list of these indefinite pronouns, 
simple and combined, with examples of the manner 
in which they arc employed in Spanish. 

The following are always used as nouns, that is, 
are never joino<i to a noun : — 

Cada uno, every me ; cada cual, ecu^li one : — 

cnatro an 1 males, oadauno The four aninutla, exrry one of 
de elloH U'lna aeis alas. them fnol air 

T«mIoh aemn premiados, cada All v'ill Ite reuanietl, e<ich one 
<‘ual begun huh obitu). according to his deah. 

Fno otro, each other : — 

Juan y Diego se a»nnn uno 4 John and James lore each other 
otn». (lore themselves unu to tliu 

other). 

lTio< otros, one amdher : — 

Or.ul los imos jMir los otro.s. Pivy for one another (the ones 
foi the i thers). 

Nailie, nobody, no oni : — 

A iiiidienma el avaro. The miser lor^s nohntly (to no- 

body loi'cs the vil»er). 

Aiguien, sovtehody, anybody : — 

I be a ^ into jdguien? lias aitylnxly seen him ? 

Uno y otro, oiic and the other, both : — 

Uno y otio son ninables. Hath of them are amiable. 

Algo, sowcfhhig, anything : — 

Yo fengo algo que eomer. J hare something (which) to ect. 

Nada, nothing, not anything : — 

Nada teng<) con quo luantener- / have nothing irith which to 
nn*. maintain myself. 

Tin\o\o(]\iQ, all that tv inch, ererifthing,7i'h(rtever : -■ 

Esta ecli<» to<h> lo quo tenia. This woman east in all that she 
had. 

Quienquiera que, cualquiera quo, ndwever, ndiuso^ 
ever, whichever : — 

Quienquiera qne el sea. irhafever he may be. 

t’uahiuiera (pie ho hunullare. Jl'hoerer vuiy humble himself 

The following are never used alone, but always 
with a noun ; — 

Cada, each, evertj : — 

^a4la^ez. Each time. 

C'a<la palabra. Eirry word. 

Cualquier, cualesquier, whatever : — 

Cimlquier criatnm. WhrUerer creature. 

Cualewiuier criaturas. irhatever creatures. 

The following may be used alone as nouns, or 
joined to nouns as adjectives : — 

Todo, todo.s, everything, all, everybody, every — 

En t«lo dad graciaa. In everything gih thanics. 

Toilo arbol. Every ti-ee. 

Alguno, any, anybody, gome, somebody, someone : - 

Tengo libros: « tiene V. al- J hare books : have you any f 
Runosr 

Algiino me ha tocado. Someltody has touched me. 

Algiiti fruto. Some fruit. 

Algiinas cosas. Some thiuns 

Creyenui alguiioa de elloa. ISome of them believed. 
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Uno, one, apertton : — 

On dia. Otw dny. 

Ouft de law hcrmnnaft. One «/ </*« gluten. 

Ko Maba uiiu que hacer. One {or a pereon) knowi not 

what to do. 

Uno8, tome, certain ones : — 

Unof Iiombre*. l^ovu. certain men. 

i Did llbroH fi nlg^moa de eetoB IHd he give book* to any of these 
niftoH? Did libroB i UBU8. children? He gave books to 

some. 

Ninguno, nobody, not anyone, none, not any, no 
one 

Niii^uio le vid. Nobody saw him, 

Kiiiguiiu persona. Nojteraun. 

Otro, other, cmother ; otros, others, other : — 

Una coxa es prometer y otra One thing it in to promise and 
cnmplir. another to jterform. 

A1 fin 1(18 otras inugerea vlnie- At length the other women came. 
ron. 

Tal, svch : — 

De loH tales en el estado. Of svrh is the state. 

En tai tiemia>. In sudi a tune. 

Ambos, entrdmbos, both : — 

Ambos me gnatan blen. JMh please me v>eU. 

KntrdmbuH caen en el hoyo. Hath fall into the pit. 

Alguien and nadie cannot be followed by the 
preposition de, of ; but alyvno and ningvTU) nnistUe 
used ; as — 

Algnno de loa mueliacbos. fiome one of the boys. 

Nlnguna de bw hIJaH. No one of ike daughters. 

Alguno is never placed after the noun, except in 
negative sentences, and then it lias the Haine mean- 
ing as ningnno placed before the noun ; thus we can 
say, Yo no hallo en dlninguna causa, or Yo no hallo 
en 61 causa alguna, J find no fault in him. 

Algo imdnada may admit of an adjective joined 
to them, or the preposition de may come between ; 
thus we may say, algo nuevo, or algo de nuevo, 
something new ; nadado natural, nothing natural. 

When by another's we mean the opposite of one's 
own, it is expressed in Spiinish, not by otro, but by 
ageno (or ajeuo)\ ns, lo ageno, that which is an- 
other's ; loB bienes ugenos, aTwther's goods. 

In Sjianisb, two negatives serve to strengthen 
a negation. If in a negative sentence only one 
negative word is used, it must always come before 
the verb ; if two negative words are used, the adverb 
of negation must come before the verb, and the 
other negative word after it ; thus we may say, 
Diego nada tiene, or Diego no tiene nada, James 
nothing has, or, James not has nothing, the meaning 
in English being, James has nothing. Tlie former 
mode of expression in Spanish is generally con- 
sidored more elegant. 

Vocabulary. 

Aborrece, (A«) *<!/««. Comer, fowif. Diferent-e, di/mrnf. 

Aldeano, villagei'. Cona, thing. Digs, (i’lf) may say. 

Doton, ImRoa. Ham, {he) wilt give. l>ore, OiWtv. 

Brilla, {it) 8Ain<«, De, {he) may givt. KN|imn, thorn. 

(it) glitters. Diez, ten. El ISefior, the Lord. 


Faltu, fault, di/ect. Obm, ivork, deed. Berhn, (they) shall 

Huy, there is, there Peso, dollar. be, or vdU be. 

are. Preinlado, reward- Bexo, sex. 

Idioina (maso.), ed. Sin, vHthoui. 

ulUm, language. Rosa, rose. Tendrd, (he) shall 

Hal, etdl, ill Began, according to. have, or will have, 

M^rito, merit. (he) may be. 

Model Sentences. 

El juez no dljo mal de nadie, ^No hay medico en la ciudadf 
or, De na<lic cl Juez dijo mal, is there not a physician in the 
tlis judge said evil of nobody. city ? 

Hav ana casa en el camino, 
there is a house on the road. 

For other model sentences, the learner is referred 
to the examples under the indefinite pronouns. 

Exercise 19. 

Translate into English ; — 

1. Las tres mugeres, cada una de ellas tiene dos 
es|)cjo8. 2. Estos hombres serAn premiados, cada 
cual Begun sus obras. 3. Ella y todas sus hijas son 
robu.stisiinas. 4. Uno y otro saben lo que es bueno. 
G. I Hay algo de nuevo ? G. No hay nada de nuevo. 
7. Los libreros no quieren nada. 8. Todo lo que 
Diego tiene, es mio, 9. Nadie habla mal de 61. 
10. El zapatero no di6 los zjipatos A ninguno. 11. 
Nada es bueno para 61. 12. No sabe uno que 

decir. 13. ^ Tiene V. otro herniano? 14. iWO 
alguien mi sombrero ? 15. Diego hall6 algo en el 

camino. 16. fil que es rico, quienquiera que 61 86a, 
tendrA cuidados. 17. A cualquiera que Y. d6 pan, 
Diego darA dinero. 18. ^ Di6 Juan libros 4 algunos 
de estos Alemanes? 19. Si, seiior, Juan di6 libros 
A unos. 20. ^ Tiene alguien mi espejo ? 21. Nadie 
tiene tu espejo. 22. Unos hombres tienen dinero, 
otros nolo tienen. 23. Muchos iildeanos de ambos 
soxos vinieron A la ciudad. 24. El pintor dio un 
sombrero al Aleman, y un libro al Espaftol ; ambos 
son pubres. 25. Maria no babla de las faltas agenas. 
26. I llay rosas sin espinas ? 27. No, sefiora, no hay 
rosas sin espinas ? 28. i Hay en esa rasa muchos 

cuartos? 29. Hay diez cuartos. 30. Juan no es 
Americano. 

Exercise 20. 

Translate into Spanish : — 

1. Every one of the ten male servants has three 
roses. 2. Lucy has ten books, each one in a 
different^ langpiageb 3. All the female servants 
shall be rewarded (plur. fern.), each acordingto her 
merits. 4. Mary gave knives to each one of them. 
5. Everjrthing which glitters is not gold. 6. Every 
book has leaves. 7. Peter has nothing. 8. No one 
of these ladies is rich. 9. One* knows^ not^ what to 
buy. 10. Have you (!'■.) another sister ? 11. Does 
anyone* speak^ Spanish ? 12. The gentleman has 

two male servants; and (he) gave to the one ten 
dollars and to the other twelve — to ea^ch one ac- 
cording to his merit. 13. The shoemaker has two 
daughters ; the name of the one is Lucy, and the 
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name of the other is Mary. 14. She has something 
to eat. 15. One of the ladies came with me. 16. 
My sister has everything that my father gave her. 
17. To whomsoever (that) Mary may give spoons, 
Lucy will give forks. 18. Whatever thing (that) 
John may say, his houses are not handsome. 19. 
God hates every wicked way. 20. All this is very 
true. 21. Nobotly has thy looking-glass. 22. Have 
any of those women silver forks ? 23. Each one of us 
has some merit. 24. My nephew has not any pens. 
25. Are there (any) letters for me? 26. No, sir, 
there are no letters for you ( V.). 27. There are no 
books without leaves. 


We would recommend to the learner to review 
carefully all the preceding lessons, -especially the 
last four ; and then, after having attentively studied 
the following rules, to translate the ensuing exercise. 

In Spanish the definite article is to be used 
before all common nouns taken in a general sense, 
or which denote a whole class or species of things ; 
as, La paciencia y la actividad remueven montafias, 
Patience and diligence remove 'mountains ; Le pro- 
hiben ol iiso del vino, They forbid him the vse of 
n ine ; Jamas la soberbia ni la ira podran acordarse 
con la amabilidad y la raansednrabre, Never can 
jtride or anger agree with amiability and mcehness ; 
Todas las cosas tienen su tiempo. All things have 
their season. Here patience, diligeTicc, wine, pride, 
aruger, amiability, meekness, and things, are taken in 
an absolute or general sense, and each requires the 
definite article in ypanish, though not in English, 
to precede it. 

The definite article is not to be used in Spanish 
before nouns not taken in a general or deti^rminate 
sense, or which do not refer to the whole class or 
species of things, or the whole of any ohject ; as, 
Ella tiene azficar, She has sugar ; Juan bebe vino 
al almuerzo, John drinks wine at breakfast. Here 
swjar and wine are to be taken in a partitive sense, 
meaning some sugar, some wine. 


Atio, year. 
Biiiietlcencia, bene- 
ficence. 

Blaufo. white. 
CariJad, charity, 
Caro, dear. 

Dinero, money, 
eweet. 

El dewndf*, he de- 
pend $. 

Ella terne, she fears 
Ern)r, error. 

Harina, flour. 
Henrioaura, beauty. 
Hiatdria, history. 


Vocabulary. 

Ignonnicia, ignor- 
ance. 

Juan hace, John 
makes. 

.Juicio, judgment. 
Justi'cin, justice. 
Lechc, f., milk. 
Maeatra, mistress, 
instructress. 
Mejor, better. 
Mortal, mortal. 
Murrte, f., death. 

Oro, gold. 

Pactrute, patient. 
Paz, peace. 


Pedro pretlere, Peter 
prefers 
Plata, silver. 

jirerimis. 
Religion, religion. 
Riqueza, wealth, 
riches. 

Sociedad, society. 
Suefio, dream, sleep. 
Terrible, terrible, 
TiemjK), time. 

Util, useful, 

VirtudVrirfii«. 

Yelo, toe. 


Model Sentences. 

£1 honibre m polvo, man U La lienuoaura es deapojo del 
d%ut, tiempo, beauty is the spoil of 

time. 
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El batnbre e ala mejor aalaa, la del hnmbre, the soul of 
hunger id the beat sauce. voman id naturally mors 

El alma de la umger et» natu- sensitive than that q/man. 
rahueutti waa aensible que 

Exercise 21. 

Translate into English : — 

1. El tiempo es mas precioso quo el oro. 2. La 
caridad es paciente. 3. La ignorancia es madre del 
error. 4. La prudencia es mas preciosa que la plata. 

5. Mejor es la sabiduna que la hermosura. 6. El 
hombre teme la muerte. 7. Los hombres son mor- 
tales. 8. El oro es precioso. 9. Juan tiene oro. 
10. El dinero es fitil. 11. Potlro tiene dinero. 12. 
Los libros son fitiles. 13. Esto afio la harina es muy 
cara. 14. La manteca es muy cara. 15. La cer- 
veza es buena. 16. La muerte es terrible. 17. La 
leche es blanca. 18. Juan prefiere el vicio & la 
virtud. 19. Maria no prefiere el error & la verdad. 
20. Pedro prefiere las riquezas 4 la sabiduria. 21. 
El m^idico prefiere la cerveza al vino. 22. La pru- 
dencia y el juicio son necesarios 4 todo hon)bre. 23. 
La paz <le la sociedad depende de (on) la justlcia. 
24. La plata es preciosa. 25. Este afio la harina no 
es cara. 26. La religion es arnable. 27. El oro es 
mas precioso que la plata. 

Exercise 22. 

Translate into Spanish : — 

1. Time is precious. 2. Prudence is useful. 3. 
Vice is odious. 4. Money is useful. 5. Ice is cold. 

6. Sugar is sweet. 7. Virtue is lovely. 8. Water 
is as good as wine. 9. Life is not a dream. 10. 
Wisdom is more ptrecious than all riches. 11. Bene- 
ficence makes us amiable, 12. Man fears not life. 
13. She has prudence. 14. Lucy found no books. 
15. Milk is white. 16. Wine is very dear this year. 
17. Gratitude is the soul of religion. 18. Wines 
will be good this year. 19. Forks are useful. 20. 
This year flour is not dear. 21, Gold is more 
precious than silver. 22. History is (the) Instruc- 
tress of life. 23. This gentleman prefers truth to 
error. 24. Prudence is belter than money. 


KEY TO EXERCISES. 

Ex. 11.— 1. The judge «p<»ke to hlu friends. 2. My mother 
is hungry, 3. Her inan-8er\aiit is thirsty. 4. Her daughter 
has three spoons. 5. Our maid-servants arc culpable. 6. The 
book is mine. 7. Tlie sj»oon is thine. 8. The hats are ours. 
9. My father saw me. 10. The horses are hera. 11. The s{MK>ns 
aretheiis. 12. The houses are mine. 13. The physician is a 

ours. 15. He raised his hands. 10. She raised her eyes. 17. 
The man-servant has a hat in his hand. 18. My head aches. 
19. My throat is sore. 20. Tlie painter took bis hat and went 
to the physician's house. 21. My nephew raised his liead. 22, 
You have your money, 28. The woman has yrmr book. 24. 
You wrote some lettcia to your friends. 25. You gave three 
books to your female servants. 20. The physician gave you 
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many bouka. 27. The houaoa are yours. 28 . n»e horses are 
yours. 2U. Your books are good. 80. You fojuid youniioney. 

Ex. 12.-1. Ml amigo es ilco. 2. Ml madre es jwbre. 3. 
Mia amigos Imllaron uu tes<)ro on cl ciiinino. 4. Tu hermaiio 
vio un llbro en la colle. 6. Uii amigo mio liallo uii stimbrero. 
0, El inMit'O liablddsus amigos. 7. Mi hermano tiene humbre. 
8. Hn caliallo es fuerte. 0. TcmIos mis librus son tuyos. 10. 
Hu crioda tiene sed. 11. Yo voy & ru casa. 12. Nurstrns 
<>riadaN son garrulas. 18. Las ousas son mias. 14. Las cn- 
cliaias son stiyas de ella. Ifi. Loh oaballos son suyos de cI1<m. 
10. Tu casa y la mia son hcrmosas. 17. Tu madre y la mia 
tienen prndcncla. 18. Tns honnanos y log mios son inuy 
])obreR. 10. Hus hermnnas y las nuestras son soberbias. 20. 
Pedro es sobrino mio y suyo de ella. 21. El pintor es amigo 
mio y suyode ^1 22. Una criada mia lialld un sombrero cn la 

ealle. 28. Ella levanto las nianos. 24. Petlro levantO la calieza. 
26. El criado tiene un sombrero en ia (;nb(>7.;i. 20. £1 la tomo 

por la nmno. 27. Ella lo tom6 por la mano. 28. I^a ciibeza le 
duele. 20. Le duele. la cabexa de Pedro. 80. Me duelc la 
garganta. 81. El imulico le tom6 el sombrero, y fm- a casa del 
pintor. 82. Ia muger les tomo los sombreros. 88. V. dio un 
llbro A su padre. 84. VV. dieron <los cueharas de pluta a sus 
criados. 86, Hus hijns de VV. son muy hermosns. 80. Los 
bueyes son suyos de VV. 87. El i)lntor le di«'» A V. tres som- 
breros. 88. Hus hijos do VT. son soberbioi'. 80. Hushenuanas 
de V. son amabilislmas. 40. V. no tiene su dinero. 41 Ia 
muger no tiene su libro. 42. V. no esoi ibib cart.ts a sus anngo.s. 
48. Tti jMidiv es rico. 

Ex. 18.— 1. The man to whom the German gave the hatr* is 
very rich and ignoiant. 2. The Judge gave the Isioks to an 
English jAinter in whom the physician has much conlldenee. 
8 . The women for whom Peter wrote the letters are veiy 
beautirul and rich. 4. The spoons which Mary has, and which 
the Frenuhman found, are mine. 6. The streets of which the 
houses are beautiful are ngi-eeable. T). ThehouKcsof which tin* 
rooms are s])acious are very agreeable. 7. The man who has 
prudence is very wise. 8. The man who lias moiK*y has anxiety. 
0. That which is impossible for man is jiossible for God. 10. 
That whleh is new is not cdd. 11. Peter loves ilmt which is 
gooil. 12. She knows what to do. 18. Tlic man docs not 
know what to do. 14. Peter knoias wdiat is good. l.'i. Tlie 
pidutor diK'S not know wliat hook to read. 10 Hhe who is 
proud is not amiable. 17. Tliey who love the truth are wise. 
18. She wlio Is not ugireatdi' is unhappy. lt». The w'oiiian to 
wliom Mary spoke is veiy amiable. 20. He who has gold has 
mueii cai’C. 21. Tlie German gave two Isjoks t(* the man whom 
John saw*. 

Ex. 14.— 1. El medico es quieii eserihio l.i carta <iue V. vid. 
2. Las Esiiaftolas son quiRiies dieron los libros a Pedro. 8. I as 
mugeres A quienes el juex escrihio las cartas son niuy iKibres c 
ignuiautes. 4. 1 a Fnuicesa a quien Pedw ama es muy lier- 
mosa. 5. Ia Alemana A quien V. vio, me csoribid muchas 
eartas. 0. El caballo que Juan vid, y del eual Ptnlro habld, es 
fuerte. 7. El hoiubix' euyo nombre es Juan vind n mi casa. 
8. La muger euyo nomlire es Mana me did treslibros. 0 Juan 
did treg cueharas de plata A una muger euyo nombre es Maria. 
10. El piutor y el iiiqirosor vlnlemu A Madrid, on cuya cludad 
el pintor halh'i un tesoro. 11. Ln muger que es solierbia e 
igiiorante e desgracinda. 12. Los hombres que tienen dinero 
tienen cuidadus. 18. Lo quo cs post ble para Pedro es posible 
l»ara Juan. 14. £1 FYauces tiene el tesoro que el mAiUeo hallo 
en la calle de la ciudad. 15. Maria salte lo que es bueuo. 16. 
El idntor no stibe que haoer. 17. La hermana del medico no 
salie quo coinpmr. 18. Mis henuanos no saben cualcs libros 
comprar. 19. Los Alemanes no saben cual Rombrero tomar. 
20. Ella no aalw cual cuchara tomar. 21. ^11 que tiene sabi- 
duria tiene prudcncia. 22. que tiene prudcncia ea sabio. 


2:1. Ml padre tiene tesoro que ru criado hallb eii la ciudad. 
24. Los que nos dieron los libros son amigos nuestros. 25. Li^ 
ciudad en que Pedro hallo los libros es grande y hennosa. 20. 
El pintor fuA A Madrid, en cuya ciudad las calles son agra- 
dables y las cosss liennosas. 


COMPARATIVE ANATOMY. -VI. 

[Continued /roin p. 60.] 

VERMES (WORMS) (continued). 

The representative of one of the families of sea- 
worms is the common sea-mouse (Aphrodite). It 
is mucli broader and shorter tliaii most worms, bein^ 
of an oval form. That whicli is most attractive 
about this otherwise inert and uninteresting animal 
is the splendid play of colours which glances from 
the thickly set bri.stles which clothe its sides. The 
bristles are from their shape not only locomotive 
organs but means of defence ; for many of them are 
found, under the microscope, to be sm.'ill liarpoons, 
furnished with many barbs. These, like the oar- 
bristle.s of other families, are capable of being with- 
drawn into pits made by the inversion of the papillae 
on which they arc set. Lost the harpoons should 
wound the skin when withdrawn, each is furnished 
with a sheath consisting of two pieces, which are 
made into a split tulic holding the retracted weapon, 
'riie common sea-mouse has two stalked eyes and 
three tentacles on its head. One great peculiarity 
of its stnicturc is that its back is covered in with a 
coating of felt composed of tangle<l and matted 
hairs. This felt covering is not continuous, but 
consists of pairs of plates attached to certain seg- 
ments of the body, the hind edges of the front 
plates overlapping the front edges of those which 
come behind. These plates arc moved up and down 
by muscles, which are capable of erecting and 
(lepressing them. Since these plates are not attached 
to all the segments, but arc only appendages to some 
of them, while the intermediate ones are furnished 
with gills, which lie under the felt, the reader will 
observe that there will be a chamber between the 
felt-like roof and the proper dorsal wall of the 
animal. In this chamber the delicate gills of the 
animal are protected from being bruised, and fresh 
filtered water is supplied to them in the following 
manner. When the plates are slowly erected, or 
removed from the back, water flows through their 
porous substance, and when they are drawn rapidly 
down, the water is forced backward along the whole 
length of the back, laving the gill fringes, and 
passing out behind. 

The animals we have hitherto described are 
grouped together under the title Srrantia, or 
wandering animals, because they are capable of 
locomotion ; but other families occupy protective 
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tubes, made of particles of sand glued together, or of 
, compact carbonate of lime. In accordance with 
this mode of life, all the feelers and respiratory 
organs have to be crowded together around the 
head, which alone projects from the tube. 

The common earth-worm has no external gills, 
and instead of close-set bundles of set-m or bristles 
which act as oars, it has only eight thom-like 
locomotive organs on the sides of each segment. 
These can be protruded or retracted, and the animal 
makes use of them as holders to prevent one part of 
the body being dragged back while the other is 
drawn up to it by muscular contraction. 

The leech is the type of another large order. Its 
skin is perfectly smooth ; and, being deprived of the 
means of progression enjoyed by its neighbours, it is 
compensated by having at each end of its body a 
sucking disc, by the aid of which it moves about. 
In it the body cavity is obliterated, for though the 
♦nain tube of the stomach is small as compared with 
the tube of the body, and septa unite them as in 
other annulata, yet this tube sends forth lateral 
pockets, which swell outward till they come close 
to the skin. 

The use of the leech was so widely recognised that 
the demand for these animals was very largo, and 
a number used to be imported into this country 
annually. It is difficult to conceive of an animal 
better suited to the surgeon’s purpose. It makes 
a puncture with its three compound teeth shaix^d 
like the letter Y ; and this is of such a nature that 
while it admits of the free flow of the blood while 
suction is going on, yet but little drains away after- 
wards. Again, the creature always fills itself to 
repletion, though its stomach is, of course, of limited 
capacity, so that a certain number of leeches applied 
indicates a definite amount of blood abstracted. 

The class Annulata may lie divided into orders 
thus ; — 

1. Surioria, of which the leech )h a t. *«. 

2. OUgochfeta (with ttw bristles), of ’"Ji the carth-xoriri 

lu u tyi>e. 

2. Polych^ta (with many bristles). 

0 . Tubicolre, of which the serpula is a tvpe. 

fi. ErrantUi, of which the lob*wonii and Nereis are types. 

ROTATORIA. 

We may notice at this stage a class of anim-als 
whose relations to other classes are difficult to 
express. As we have before stated that it !.•> 
quite impossible to place the whole array of 
animals in a single line according to their grades of 
structure, the reader will not be surprised that we 
have to break off in the midst of the description of 
a definite and well-sustained series of animals to 
treat of a class which cannot well be inserted into 
T^hat series. The class referred to is called Rotatoria. 
The animals which compose it are decidedly inferior 


in complexity of structure to the animals we shall 
have to describe as coming in the next order to the 
Annulates, and also in many respects inferior to 
the Annulates themselves, and yet they seem to 
lead up to a class of animals called Crustacea, which 
are as decidedly of a higher type than the worms. 

The Rotatoria were first classed with the Infusoria 
by Ehrenbeig. This classification was not to be 
wondered at, as all the rotary animals are micro- 
scopic, and they are often found in infusions of vegc- 
. table or animal substances in water. Their outward 
appearance is also not unlike tliat of the higher 
Protozoa, and they move about by the same mcana 
as many of these do — that is, by means of the 
vibrations of closely set, fine, short, delicate hairs, 
called cilia. These cilia lire so named from the 
Latin cilium, “an eye-losh.” The cilia in the 
Rotatoria, instead of being scattered all over the 
surface of the animal, as in Paramecium (a proto- 
zoon), or in the Tiirbcllaria, are confined to flat, 
convex lobes, situated round or near the mouth, 
whose edges they fringe. When the animal fixes 
itself, the motion of those lashes brings fwid to its 
mouth by causing currents of water to jiass towards 
it ; and when it relaxes its bo^d, then the same 
motion causes it to jirogress through the water 
much in the same way as a screw-steamer is pro- 
I»elled. Some of these animals have the lobes all 
united into one circular disc, and as tin* motion of 
the cilia is so onlercd as to (;au.se tb(‘ ay)f)earanco 
ot a iiumlH^r of successive waves, following one 
another round and round the circle, it was once 
thought that the disc wius a kind of cogged wheel 
whirling rapidly about a fixed axle. Hence the 
name Kotifera, or wheel-bearing animals, was given 
to them. If this had l>een the right explanation of 
the motion, it would have furnished an instance of 
a locomotive apparatus met with nowliero else in 
the whole animal kingdom. A little reflection con- 
cerning this contrixanee led some naturalists to 
doubt whether it really existed. Of course it is 
essential to the mechanical device which wo call a 
wheel that it should be entirely disconnected with 
the axle upon which it plays, otherwise it could not 
revolve; and yet it is essential to all animal 
structures, especially to these employed in loco- 
motive actions, that there should be an Organic 
communication between them and the organs of 
nutrition, by means of which liquids can be sent to 
supply the waste caused by vital actions. This 
liquid must also be sent in such a v.'ay as not to be 
l(tet or wasted in the transit. It would seem, then, 
that the mechanism of the wheel is inconsistent with 
animal organisation. These considerations led to a 
fresh study of the so-called wheel-animalcules. It 
is almost needless to remark that the separate cilia 
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action of the cilia gives rise to an optical illusion, 
by which the appearance of rotation is maintained, 
while the organ on which the cilia is situated 
remains stationary. This view is supported by ob- 
serving the same motion in those nearly-allied 
creatures, members of the same class, whose discs 
are not circular but divided into lobes. In these 
species it can be seen that the lobes do not 
participate in the revolutions. The way in which 
this" optical illusion is effected will be best seen by 
reference to the illustration (Fig. 26, VI.). From this 
it may be seen that if the cilia are deflected from 
the perpendicular only in one direction, and that a 
number of these act together, so as to cross one 
another while the down-stroke is given, it will give 
rise to a number of dark points where the crossing 


position separately and slowly, the eye cannot trace 
their motion. This method of explanation is ren- 
dered more probable by the fact that these aquatic 
creatures are usually examined under the micro- 
scope by means of transmitted light, and hence 
anything which cuts off the rays of light at a par- 
ticular point will catch the eye and be followed 
by it. 

These cilia are found so very generally throughout 
the range of the animal series— they are placed on 
such different parts of animals, and applied to such 
different purposes — that it is as well to give some 
little time to the consideration of them. We have 
already had occasion to mention them as covering 
the body of some Infusoria, and being applied to 
locomotion. They are also found on the inner (as 
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well as the outer) wall of the Coeleuterata, and 
there cause a circulation of the fluid in the stomach. 
They are set on the combs of the Ctenophora, and 
in bands on the of the Echinodermata, and in 
these situations they are swimming organs. We 
mentioned them also as set on the tufts of vessels 
called gills in the Annulates, and we shall find them 
again on the plate>like gills of Lamellibranchiata, 
and in these positions they cause a change in the 
external water, and so subserve the function of 
respiration. In the human subject they cover the 
membrane of the nasal chambers, the trachea, and 
the tubes leading to the lungs, and are continually 
employed to bring up the mucus which would else 
choke the passages. In all these cases, and in a 
thousand more which might be mentioned, their 
action, though applied to different purposes, is 
essentially the same. Their motion always creates 
an appearance of waves moving along in one definite 
direction, and never returning. It is very easy to 
attribute motion to ciliary action, and, of course, if 
the action be capable of driving liquid over tiie 
surface, it is also able to move the surface upon 
which the cilia are set, and the animal with it when 
that animal floats in liquid ; but it is not an easy 
thing to explain the method of this action. When 
we say that the circulation in sponges is maintained 
by the ciliated chambers, the cilia of which whip 
the water in one direction, we are repeating what a 
multitude of writers have said before us, but we by 
no means explain the motion. If a switch be passed 
violently backwards and forwards through air or 
water, it creates a commotion, but it has no ten- 
dency to move the air or water, or the hand which 
holds it, in any definite direction. How, then, do 
these minute switches effect their purpose 7 Why 
does not the effect of the motion in one direction 
exactly counterbalance the effect of the motion in 
the other ? The writer conceives the following to 
be the explanation, for which the reader will be in 
some measure prepared by the remarks already 
made on the ciliary action in the Rotatoria. Suppose 
we conceive of a number of upright rods set on a 
membrane in a line corresjx)ndingto the line of the 
resulting waves, and moving in a direction at right 
angles to this, or in the direction of the waves caused 
by them. If one cilium or rod act alone, being 
rapidly brought down, the liquid will be thrown off 
from its sides to the right and left, the more obliquely 
in proportion to the rapidity of its motion. It will 
make its way by splitting the fluid, which, being 
thrown off laterally, will finally unite behind it. 
But suppose the rods on each side of this single rod 
are in motion in a parallel direction at the same 
time, then it comes in contact, not with stagnant 
water, but with the conjoined stream thrown off by 
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these, which furnishes a greater resistance than if 
it acted alone. The water thus impinging on the 
central rod will be prevented from readily uniting 
behind the other two ; so that the vacuum will be 
filled up, not by the water which has passed through 
the interstices of the line of rods, but by fresh 
water which flows in from behind. In other words, 
when the cilium acts alone, the resistance it meets 
with is in proportion to the section of the rod 
itself; but when it acts with its neighbours, the 
resistance is little short of being proportional, not 
to the section of the several rods, but to them and 
the wliole space which lies between them. This 
speculation seems to be confirmed by experiment ; 
for if a sheet of wire gauze be passed rapidly enough 
through the water, it is resisted with almost as 
great force as if it were not perforated. When fine 
sand is thrown out of a balloon In rapid descent, it 
appears to fly violently upward, although the 
resistance opposed by the atmosphere to each 
particle in relation to its weight is small as com- 
pared to that offered by the balloon in proportion 
to its weight. According to this theory, then, a 
number of cilia are depressed in concert and so 
create a wave, and only rise slowly and separately 
after the wave has passed on, and so assume an 
erect posture ready to propel a fresh wave at a con- 
siderable distance from the one which preceded it. 
This conforms well with the appearance created by 
the cilia both when they are used to pass liquiil 
over their surface, and when they are employed i:b 
locomotive organs. This partial explanation leaves 
entirely untouched the problem of how the cilia 
themselves are set in motion. The cilia of the 
Rotatoria seem to differ from those of most other 
animals in being under the control of the will of 
the animal. 

When a better appreciation of the action of the 
ciliary fringes of these animals was attained, the 
name Rotifera {WheeUhearin^j animalculet) was 
changed into Rotatoria, or rotary animals; other 
details of their structure show them to be much 
more highly organised than the simple Protozoa, 
which inhabit the same waters, feed upon similar 
food, and are moved by a like agency. The females 
have a definite alimentary canal, complete from end 
to end, and in some this canal is of very complex 
structure. The animals are transparent, and admit 
of the examination of their internal organs while 
olive; and to aid in this examinatiorf, Ehrenbcrg 
placed some indigo, in an extremely fine state of 
division, into the water where they were. He bad 
the satisfaction of seeing the little opaque particles, 
moved by the ciliary currents, swallowed, and pass 
through the whole length of the alimentary canal, 
and thus make it more dist^ct. Immediately 
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below the gullet, in some (as In the Notommata of 
our illustration), is an enlarged ciiainbcr, furni.shed 
with a dentary apparatus, which from its internal 
position is called a gizzard. In the Notommata t lie 
<lental apparatus consists of two teeth, one situated 
on each side of a central fixed tooth, and playing 
upon it as the hammers of two blacksmiths fall on 
an anvil. Below the gizzard is a globular or elon- 
gated stomach, which is succeeded in some species 
by a narrow intestine, but in the one before us ends 
at once in a cloaca, from which the exit is at the 
forked tail end of the animal. Round glands, sup- 
posed to have a digestive function, empty them- 
selves into the fore- part of the stomach. From the 
cloaca two winding ducts pass up, one on each side 
of those, and represent the water-vascular system. 
On these ducts, fastened by short stalks, are some 
little button-like organs, which are kept in rapid 
vibration, and aid in the excretory function. The 
outer wall of the animal is often of an inflexible or 
slightly flexible material, which may be called a 
shell. This preserves the flask-shaped body in its 
ordinary dimensions, and gives origin to inusclcs 
which' run to, and can retract into the shell, the 
disc at one end of the body, and also the forceps 
by which the animal attaches it. self at the other 
end. The hind part of the.se creatures is usually 
divided into rings, which, together with the struc- 
ture of the stomach, show an approach to the 
Crustacean typo. Of all the Rotifers Pcdalkm is 
the closest to the Crustacea. 


GERMAN.-~XXX VIII. 

{ContiMted from TiS ) 

PARA.DIGMS OF lRttKGULA.R Vkubs (continneJ\ 
®oU(n, io be ohhged, 

Ind. Pre*, Sdjf foK, tu follfl, n: fetll ; wtr foflcn, feflt, 
fie foUoi. — 3(^ foflte, tu fetUeft, cr fclltt, mt fotltcn, 
i^t foUtet, fw fodttn. —Pres. Perf. ^ gcfdlt , ivir baben 
gefdtt.— l^tte gcfollt , wxx fatten gefiKt. —Fitf. 
Imp. 3c!? iwrte foUeii; ttjir tocrten follcn. -Fat. Perf. 3cf; 
nwrbe gcfollt bcibeu ; tvlr iwfrbcn gefoflt ^abrn. 

Sub. Pres. 3(!> foflr, tu foftcfl, or foHe ; njtr foflot, i^r 
fi’flct, fl« fofloi. — I\ist. 3ct> fofltf, bu feWtffl, er folttc; uur 
fDlUen, l^r fofltet, fie foWten. — Pres. Perf. 3(^ ^abe gefoflt ; 
njic ^aben gefoflt —Plup. 3<^ gefoflt ; vo\x ^Atten gefoflt. 
— Fut. Imp. 3tt> n>CTte foflen ; loir tverten foHoi. — Fvt, 
Perf. 3(^ tmte gefoflt l^aben ; tolr loerben gefoflt babeti. 

COND. Fut. Imp. 3(t> ttjiitte foflen ; mir A>Atten foflen. 
— Fut. Perf. 3t^i njArtc gefoflt ^aben ; tt>ir toArten gefcflt 
^aben. 

Inp. Pres. Pollen, to be obliged. — Perf. C^efoflt 
^Aben, to have been obliged. 


Part. Pres, ^oflenb, being obliged.— (Skfoflt. 
obliged. 

Remarks on Gotten. — The primary and pre- 
valent use of foflen is to indicate obligation or 
command. What particular word or phrase shall 
be employed to translate it, in any given case, must 
be determined by circumstances. The following 
examples will be sufficient to show this : — 

foUfl ta« t^un, thou art to (i.e?., art commanded 
to) do that. 

Cr foil geben, he is to (/.c., is hidden to) go. 

Soil icb e« ^ ^ 

JDie Slottc foil gcfcblogcn morten fein, the fleet is said 
(or reported^ to be beaten. 

@ie foflen ibn nicbt bcleitigt bflben, you are mtpposed 
(or admitted) not to have offended him. 

2Ba« foil let ^ut ? what meam the hat ? 
flflenn cr tommen fofltc, fo ittU tc^ e« ibm fagen, if he 
should come, I will tell him so. 

So with an infinitive understood: 2Bn« foil td? ? 
what am I to {do) ? njal foil ? what signi fies 
that ? (/.c., supplying fein, what is that to he .^) 
Cr W)cip nicbt, cr t^un foil, he does not know 
what to do. 

flBiffcn, to know. 

Ind. Pres. 3cb n^eib, tu nseipt, cr vocip , toir nuffen, ibr 
»iHt, fic njtffeii. — Past. 3cb tvuptc, bu njuptefl, cr loMpte , Unr 
Joii^cn, ibr njuptcl, fie wnpten. — l*res. Perf. 3(b grwubt , 
loir biibfii gcttJiipt. — Plup. 3cb battc geioupt ; loir 
geioubt. — Fut. Imp. 3(b 'werbe njiffen ; loir locrben loiffcn. — 
Fut. Perf. 3cb toeibc geh)U$t baben ; loir n^erben genai^t baben. 

Sub. Pres. 3cb tviffe, bu loiffcfl, cr loiffc ; ivir uaffen, ibr 
loiffet, fie loiffen. — Past. 3tb loupte, bii lonbtefl, cr loupte ; loir 
loiiAtfii, ibr loubtet, fie wAbten. —l*res. Perf. 3cb b«be geivubt ; 
loir b«l><« geioupt. — l*lup. 3(b bAtte genju^t ; n>ir bAttcii 
genjupt. — Fut. Imp. 3cb locrbe loiffen ; loir werben nuffcii. — 
Frtt. Perf. 3cb loerbe genjupt baben ; n>ir werben geioubt baben. 

Gond. Ihit. Imp. 3cb loArbc wiffen ; irir lofirbcn wiffen. 
— F ut. Perf. 3cb lourbe gcivupt baben ; loir lourben getou^t 
baben. 

Imp. Pres. IBJiffe (bu), loifjc et; loiffen loir, loiffct (ibr), 
loiffen fie. 

Inf, Pres. SDiffen, to know. — Perf. Ckwupt baben, 
to have known. 

Part. I^es. SBiffenb, knowing. — Past. (Skiou^t, 
known. 

SBoflen, to he willing. 

Ind. Pres. 3(b i»ifl. ba luiflfl, er will ; wit Woflen, ibr 
loollt, fie woflen. — Past. 3cb woflfe, bu woUtefi, et woffle ; wit 
woflten, ibr wofltet, fie woflien. — Pres. Perf. 3cb babe gewoflt; 
wit baben gcnoilt.— Plup. 3cb botte gewoflt; wit batten 
gewoflt. — Fut. Imp. 3<b Werbe woflen ; wit werben woflen. 
— Fut. Perf. 3cb wette gewcllt baben ; wit werben gewoflt 
baben. 
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Sub. iV«f. 3<^ tu YooUt% tt idcH* ; »pic tooKen, 
nji’Uft fie wolfen.-— 3t^ Wtfltte, tun>c((tcfl, tv tooUte ; 
n>ir mpllten, wolltet, r« njoUten. — Pres. Per/. babe 
ijenjcttt ; wit l^abeii genjollt. — Plup, 3c^ bAttc gewoKt ; 
i»tt batten 9 en> 0 ((t. — Fut. Imp. 3(b werte toodcn ; t»ir 
wnten tt>oUen. — Fut. Perf. 34> ft-'crie getvuUi ^abcn ; i»it 
wcrtcn gwollt ^ben. 

CoND. Fut. Imp. 3fb hJiirte tvoden ; n>ir lourtrn 
YDotlcn. — Fut. Perf. 3e^ rourte gewoUt l^abcn ; mic 
TCurtcn f^ewoUt b'lbeu. 

Imp. l*res. aBoUe, njoKet. 

Inf. Pres. aBoUcn, to be willing. — Perf. ©ctuollt 
b.it>cn, to have been willing. 

Part, l^res. SBollcnt, willing. — Past. (SienjcUt, willed. 

Remauks on aCollen.— aBoacn iraplies future 
jmrjtose. thus : — 3 cb njill ge^en, I will (to) go, i.e.^ niy 
jmrposc is to go. The expression of mere futurity 
would be, 3 cb wcrbe gebcn. Kindred to this is another 
signifiration of tuollcn, as : — (Jr njih tub gefeben b^'bcit. 
he wills to have seen you ; that is, he Tvill hare it 
(or athrms) that he saw you. 


Examples fuhtheii illustrating the I^ses 
OF THE Preceding Verbs. 


3(b barf (9 tljun. 

biirftc toibl gcfcbebtn. 

iTu tarffl cl nur forbcrn. 

<Sr faim njctcr Icfeii no<b 
fibrctbcn. 

3(b hinn intcb trrcn. 

3<b fonnte mcbt mflcbcn. 

Iti'nncn <2if bf«t« J« mir 
fommcn ? 

3cb mag b«l nubt. 

3cb mwbtf gcrn tviffen mtroicl 
llbr cl ift. 

3<b mocbte wcbl ctnjal bavon 
babcn. 

®l mag fcin. 

3<b nto<btc licbcr. 

®lbge er lange lebcn ! 

3<b mui el tbun. 

Ct mflpte fUb fcinel a^ctragcul 
fcbamen. 

SWuf te cl Rt(bt fc fommcn ? 

ub ftcrben mOftc, tourbc 
«b b* 

3<b tooUte gerne gcben. 

3<b jtt 9ufk geben. 

3<b tootltc, bai »ir geb«n 
fodtcR. 


1 am allowed to do it. 

It might easily happen. 

You need only ask for it. 

He ean neither read nor 
write. 

I may be mistaken. 

1 could not understand 
him. 

Can you come to me to- 
day ? 

I do not like that. 

1 should like to know 
what o’clock it is. 

I should like to have 
some of it. 

It may be. 

I had rather; I would 
rather. 

Long may he live I 

I must do it. 

He would be ashamed of 
his conduct. 

Could it happen other- 
wise ? 

If I had to die, I would 
not do it, 

I would willingly (i.er., 
would like to) go. 

I will go on foot. 

1 was for oar going. 


0te follcn febrriben. 

SBal full bal bditn ? 

Ol full ficb jugrtragen babcn. 

!l^fr ibunig foil angefommen 
fcin. 

aOBcnn cr minrgcn flctbcn folltc. 
ilBcnn tal fu fcin folUc. 


Y^ou are to write. 

What does that moan ? 

It is said to have hap- 
pened. 

The king is said to have 
arrived. 

If he should die to- 
morrow. 

If that should be so. 


PASSIVE VERBS. 

The passive voice is formed by adding to the 
auxiliary merten, to become, through all its moods 
and tenses, the past participle of the main verb ; 
thus — 


INDir. ACTIVF. 

Pres. 3<b labf, I praise. 

Past. 3(b lobtc, I praised. 

Pres. ) 3<b babe gclobt, I have 
Perf. > pmised. 

Plup. 3(b battc gclobt, I had 
praised. 

Fut. ) 3cb iwcrtc loben, I shall 
Ifup. » praise. 

Fut. ) 3cb J'jerbc gclobt babcn, I 
Perf. ) shall have praised. 


IN Die. PAHHIVK. 

3cb merbe gclobt, 1 am 
praised. 

3(b wurbe gclobt, I was 
praised. 

3cb bm gclobt tverben, 1 
have been praised. 

3cb tear gclobt morten, 1 
had been praised. 

3(b werte gclobt merben, 
I shall be praised. 

3cb tverbe gclobt tniTtcn 
fetn, 1 shall have 
been praised ; etc. 


It will be noted, that wherever the past imrti- 
ciple of the main verb (as gclobt above) is joine«i 
with the participle of the auxiliary, the latter is 
WTitten njorlcn, not getoerten, whereby an oflfensixe 
rejK'tition of the syllable gc- is avoided. Some- 
times morten is altogether omitted in the past 
ten.ses. 

The German, by confining m:rtcn with the past 
ywrticiple to the expression of passivity, and using 
fcin when the participle is to be taken as a mere 
adjective, has a manifest advantage over the English 
passive. Thus, if we wish to say in German, he is 
feared, it will be, (5r mirb gefutebtet. If the intention, 
however, be merely to mark the state or character 
of the person as one who is feared — that is, whose 
chjiracter or conduct inspires fear generally — the 
German will be, Qtt ift gefuribtet, he is (a) feare<l 
(man). The form of expression in' English, it 
will be observed, is the same for both ideas — “ he 
is feared.” 

The Germans, however, employ the passive form 
far less frequently than the English. They prefer 
other methi^s, thus : — SWan fagt, one says (i.e., it is 
said) ; iDcr ^fftffcl bat fUb grfunben, the key bos been 
found. 
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Pabadiom of a Passive Vebb. 
©rfoiit njftben; to he praued, 

INDICATIVE MOOD. 
raiSEMT. PA»T. 


6r. mttt QtUht, I am 

prained. 

SDu ttirfi gdolbt. 
dr win gelobt. 

P. flBir wcn<n gdoH. 

»rrtd gdpbt. 

6ie totntn gdobt. 

rHWKKT PERrCOT. 

8. bin gdobt wpnrn, I 

have been praised. 
!t)tt blji gdobt teortcn. 
dr ifl gdobt wnten. 

P. ©ir flnb gdobt notun. 
3l^r feit gdnbt n:onen. 
^ir fint gdebt ivmrn. 

rtrruRK raPEarscr. 

8. 3(^ torrrc gelobt nxrten, 1 
slmll be praised. 

wirft gdubt wtrten. 
dt Wirt gelobt werten. 

P. ©it WfTtrn gdpbr wrrtcii. 

3(ir wertft gdobt wmrn. 

Cic wnten gdobt wtrtcn. 


8. 3<b gctobt/ 1 was 
praised. 
iDn wurtcfi gdobt. 
dr wune grlobt. 

P. ©ir wurtcn gclobt. 

3bt wunet gdobt. 

6i( wurtrn gdobt. 

PLUPERPEOr. 

8. war gelobt worten, I 
had been praised. 
^vi warft gdebt worten. 
dr war gdobt worten. 

P. ©ir warm gdobt worten. 
3^r waret geiobt worten. 
8ie warm geiobt wonm. 

FUTURE PERFECT. 

8. 3(b werte gelobt worten 
fein, I shall have 
been praised. 
ll)u wirfl gelobt worten feiii. 
dr wirt gelobt worten fetn. 

P. ©ir wertm gelobt worten 
fein. 

3^r wertd gelobt woneit 
fein. 

®ie werten gelobt worten 
fein. 


SUBJUNCTIVE 

PRESEST. 

8. 3(b wene gelobt, 1 may iS^. 
be praised. 

ITu wertefl gelobt. 
dr werte gelobt. 

P. ©ir werten gelobt. P. 

3^r wertet gelobt. 
diie wettm gdobt. 


PHKSEMT PERFECT. 

8. fei gelobt worten, I 
may have been 
praised. 

S)u feied gelobt worten. 
dr fei gelobt wonen. 

P. ©ir fein gelobt worten. 
3br feiet gelobt wonen. 
die feien gelobt wonen. 

FUTURE IMPERFECT. 

8. 3<^ werte gelobt wertm, 
(if) I shall be 
praised. 

S)ii wetted gdobt werten. 


MOOD. 

PAST. 

3cb wiine gelobt, I might 
be praised. 

Tie wArtefl gelobt. 
dr wiine gdobt. 

©ir wiirten gelobt. 

3br wiivtet gelobt. 
die wiirten gelobt. 

PLUPKRPKfT. 

8. 3t^ wire gelobt worten, I 
might have been 
praised. 

il!>u wdrefi gelobt wonen. 
dr wire gelobt wonen. 

P. ©ir warm gelobt wonm. 
waret gelobt wonen. 
die waren gdobt worten. 

FUTURE PERFECT. 

8. 3cb werte gdobt wonm 
fein, (if) I shall have 
been praised. 

Tu wenefl gelobt wonm 
fein. 


dr werte gdobt wcitm. 
P. ©ir wenen gelobt wenen. 
3br wenet gelobt werten. 
die wenen gelobt wenen. 


Qtt Irene gdolc wseten 

fein. 

P. ©ir wenen gelobt worten 
fein. 

3bt wenet gelobt woneti 
fetn. 

die wenen gelobt wonen 
fein. 


CONDITIONAL MOOD. 


FUTURE IMPERFECT. 

8. 3(b wiirte gelobt werten, I 
should be praised. 

!t)u wAnejl gelobt wenen. 

dr wiine gdobt werten. 

P. ©ir wAnen gdobt wenen. 

3bt wAnet gelobt wenen 

die wArten gelobt werten. 


FUTURE PERFECT. 

8. 3vb wAne gdobt worten 
fein, I should have 
been praised. 

T*u wAnefl gelobt wonen 
fetn. 

dr wune gelobt wonen 
fetn. 

P. ©tr wAnen gelobt wonen 
fein. 

3br wurtet gelobt worten 
fein. 

dte wurten gelobt wonen 
fetn. 


IMPERATIVE MOOD. 

PRESENT. 

Sinff, ©eite (tu) gdobt, be (thou) praised. 

©erte er gdobt, let him be pniised. 
Plur. ©erten wtr gelobt, let us be praised, 
©ertet (ibt) gelobt, be ye praised, 
©erten fte gelobt. let them be praised. 


INFINITIVE MOOD. 

PRESENT, ©iflobt wertm, to hi', praised. 

PERFECT. (S'dobi worten fein, to have been praised. 
FUTURE, ©eiicii gelobt werten, to be about to be 
praised. 

PARTICIPLE. 

PAST. ®elobt, praised. 


REFLECTIVE VERBS. 

A verb is said to bo rejieotioe when it represents 
the subject as acting upon itself. We frequently use 
the form in English — He deports himself well ; he 
betho%ight himself; they betook themselves to the 
woods — where the subject and the object, in each 
case, being identical, the verb is made reflective. It 
is manifest that any active transitive verb may thus 
become a reflective verb. 

Strictly speaking, however, those only are 
nocounte<l reflectives that cannot otherwise be 
used. The number of these in German is much 
larger than in English. Some of them require the 
reciprocal pronoun to be in the dative, but most of 
them govern the accusative. Thus (with the dative), 
3<^ bilbc mtr nu^t tin, I do not imagine ; (with the 
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accnsatlTe), 3(^ ft^ame nit<^, I am ashamed. Farther 
-examples are the following : — 

WITH THK DATITK. WITH THK ACCUSATIVE. 

anmtitn, to presume, anft^idcn, to prepare, 
usurp. 

to make Ausem, to intimate. 

a condition. 

J@tdS> clnbilten, to imagine. Oftanfnt, to thank. 

getr«uci, to dare. (3ict> bftenfcn, to pause, to 

think. 

f(^ntfi(^dn, to flatter Sid? bciiebfn, to repair to, 
oneself. to happen. 

wcrnf^mcR, to propose bef^dfen, to put up 

to oneself. with, to make do. 

vorflcUcn, to represent frciicn, to rejoice, 

to oneself. 

®i.1) luitftfprti^cn, to con- (Sic^ atrerfc^cn, to resist, 
tradict oneself. 

Since the action of these verbs is confined to the 
?igent, they are rightly regarded as hitransifires : 
for the verb and the pronoun under its government 
■are to be taken together as a single expression for 
intransitive action, thus : — 3c!) freuf nnct, I rejoice 
myself (that is, I rejoice or delight inj. 

In like manner reflectives often become the 
<'quivalents of passives, as — -ScMnffd bat fid? 
^fhintfn, the key has found itself (that is,, tlie key 
is found, or has hcen found), etc. 

In some instances a verb is found to have, both 
in the simple and the reflective form, the same 
■signification, as; — 3rrcn, and trren, to err, to be 
mistaken. 

It is worthy of remark also that some transiti\<-s, 
iif)on passing into the reflective form, undergo some 
'Change of signification. Thus, from berufen, to call, 
“Comes ficb berufm, to appeal to. It is generally easy, 
however, in these cases, to account for such change.s. 
The following arc additional examples : — 

'-Bfrenffii, to think upon. (Sitb brtfiiffn, to pau.se, to 
think. 

'9?cf(bciben, to assign. @icb bcfcbcitcn. to be con- 
tented with. 

'nmten, to find. Sicb finrrn (m to ac- 

commodate oneself to a 
thing. 

^Atfbwn, to fear. >(Sicb furebtfn, to be afraid of, 

^uten, to guard. ®id) bOtm, to beware. 

HRacbm, to make. madben (an ettval), to set 

about a thing. 

to place. 2t(b fidtm, to feign, pretend. 

'^crantwortfH, to answer Sicb mantwortm, to defend 
for. oneself. 

to pass away. 3id) w^eben, to commit a 
fault. 

^ettajfea, to leave. verfaffen, to rely upon. 


PABADiaM OF A REFLBCTIVID VeBB. 

freuen, to rejoice, 

INDICATIVE MOOD. 

PRESENT. PAST. 

S. 3<t Nttc I rejoice. S. I rejoiced, 

frcufl tic^. Du fttutrfl 

dr frrut fic^. 9t freutt 

P. SBir freuen un«. P. ©it freuten uni. 

3br frtut 3^t freutet eu(^. 

0ie freuen ®ie freuten fi<^. 

PRESENT PERPKCT. PLUPERKBCT. 

S. 3(t) ^ube gefreut, I S. 3(^ ^atte ntiib gtfrtuh 1 
have rejoiced. had rejoiced. 

Du ^afl ti<b gefreul. Du ^attefi ti^ gefrtut. 

(5t ^at ficb gefreut. Qx ^attc fle^ qefitnt. 

P. ©ir baben un« gefreut. P. ©ir batten uni gefreut. 
3br boi>t eu(b geftrut. 3bt ^attet eu(b gefreut. 

^te baben ficb gefreut. Sie fatten fi(^ gefmit. 

FUTURE lUPERPEtT. FUTURE PERFECT. 

S. 3(b tprrte mi(t freuen, I S. 3(^ fterte inie^ gefirut 

hIuUI rejoice. I^aben, I shall have 

rejoiced. 

Du lutrfl bt(b freuen. Du mirfl tiib gefreut ^aben. 

(Ji irttb ficb freuen. (Sr n>trb fl<^ gefreut l^uben. 

J\ ©ir njfiten uni freuen P. ©ir inerben uni gefreut 

^nben. 

3^r mertet eue!) freuen. 3br wertet eufb gefreut 

baben. 

3ie luerten fiet> frruen. e le tuerten fi<b gefreut 

baben. 

KEY TO TRANSLATION FROM GERMAN (p. 56). 

UVBON AND P(}LIIK)RI. 

Ah Ix)r(i Byron himself relates, tlie following conver»ntion 
Iof»k place t)etwepn him and Polidorl, a very vain Italian 
]>hy«iician, during a journey on the Rhine. " What ran you 
do, then, which I cannot?” asked the i>hyslciuit. “ Do you 
urge me?” answered the |>oet, “then 1 will lell jou; 1 
think there are three such things ” P/»hdorl insUb'U that ho 
bhnnld name tliem, and Lord Byron oaid ; “ 1 can swim across 
this Htream ; I can snuff out a light from a distance of twenty 
]»aces with a pistol shot ; and I have wiitten a poem, of which 
14,000 copies will be 8-)ld in a day." 


LIGHT.— I. 

THE ORIGIN AND EFFECTS OP LIGHT. 

To the general observer light is something impalp- 
able which silently and rapidly suffuses itself over 
the face of the earth with the rise of the sun, and 
as silently and gradually vanishes when it sets. It is 
created during combustion and in the manifestation 
of many electrical phenomena; it moves through 
the space which separates star from star with in- 
credible rapidity, being the bond of union and of 
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commnnkation between the world-units of the 
universe, and it has power even to transmit itself 
through solid bodies. What is it ? How docs it 



Fig. 1. 


behave ? and how may it be produced ? are some of 
the questions we shall try to answer. 


them together in this dark room. A faint glow of 
light is perceptible, not unlike in appearance the. 
glowing track left by a match when one attempts 
to light it by friction — this faint track being traces of 
phosphorus which is undergoing slow combustion. 
The light emitted by the sugar on knocking the 
pieces together looks like this phosphoric light, 
and the phenomenon is termed phosphorescence, 
although the cause of it is not a chemical cliange 
like that which is liappening in the case of the 
slowly burning phosphorus. 

Another example of phosphorescence may be seen 
in the following manner. Take some Derbyshire 



HOW LIGHT IS rnODUCKD. 

Light may be produced in a variety of ways. Wo 
are in a dark room, so dark that nothing whatever 
is visible. The readiest way of getting a light is to 
strike a match. Friction causes the phosphorus 
tm the match to burn, and this in its turn ignites 
the wood. The source of light here is comparable 
to that of a candle, a gas jet, or a paraffin oil lamp. 



Fig. 2. 


for in each case we have flame — the active chemical 
change which we term combustion. 

Next take two pieces of loaf sugar and strike 


spar, what the ehemist calls fluoride of calcium ; 
powder it and place it on a hot plate of iron, as. e.ff „ 
a heated sliovel, and take it into the dark room — 
it gives out light. Examples of phosphorescence, 
or the pro<luction of a faint light, are also yielded 
by vegetable and animal Imdies. Thus, decaying* 
woo<l is sometimes seen to shine in the dark, fish 
in the pantry vields a phosphorescent light, whilo 
glow-worms (Fig. 1) and fire-flies —where thev 
abound— arc conspicuous objects in the night, and 
even the sen may become faintly luminous owing 
to the presence of a minute organism termed Aer- 
iihtra miliaris (Fig 2) 

In the nuror.a borealis we have light profluced 
by an electric discharge in the higher regions of 
the atmosphere, and the lightning flash is a power- 
ful and concentrated discharge of electricity. 

Now let us suppose that wires are conducted into 
our dark room from a dynamo, or a machine for 
generating electricity, and that these wires are 
connected to an incandescent or “ glow** lamp (Fig. 
3). The dynamo is set going, and the electric cur- 
rent is sent through the lamp. The filament of 
carbon inside the glass first becomes red like rod- 
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hot iron, and very shortly acquires a white heat, 
and in this incandescent condition illuminates the 
room. A current of electricity sent through a piece 
of platinuni in the same way raises it to incandes- 
cence and makes it a source of light. 

Take a piece of clean platinum foil or a spiral of 
platinum wire, And hold it in the non-luminous 
Bunsen llame while it 
becomes red-hot (Fig. 
4) ; now cut off the sup- 
ply of gas. The plati- 
num being momentarily 
without the impact of 
llame on it, becomes 
non-luminous ; but if 
the mixture of air and 
gas be allowed to im- 
pinge on it while it is 
still hot, the cold gas 
F)”. 4 . makes it red-hot again, 

singular as this may 
seem, owing to what is known as surface condensa- 
tion. Here tlie source of light may Ik? said to be 
the heat developed by surface condeii.sation. 

H will Ix) evident now that light can be produced 
in a variety of ways — by coinbustion. phosphor- 
( sconce, surface condensation, and electricity. There 
are also other ways which wc need not mention 
here. 

THB CAUSE OF LIGHT. 

Now% as a piece of platinum may be raised to 
redne.ss or incandescence by holding it in a hot 
flame, by surface condensation, or passing a current 
of electricity through it, light is jiroduced in ever)' 
case with nothing in common that we can see save 
the material of the metal platinum. We have also 
obtained light by the very diverse phenomena of 
combustion and phosphorescence. But here we 
have not even the same material in common. In 
every case, however, there are certain ultimate parti- 
cles of matter which the chemist terms atoms. By 
physical lines of argument, founded on other ex- 
fK'rirnents, one may satisfactorily contend that in 
each of these cases the atoms are in violent motion 
or vibration, and this motion in every case is partially 
transmitted by a common agent to the organ of sight, 
where it imparts the impression of light. The agent 
here referred to goes by the name of ether— -not the 
ether of the pharmacist, but a subtle fluid per\'ading 
all space, extending from world to world throughout 
the universe, and even surrounding the atoms of 
substances like the carbon filament, etc. This 
highly elastic and invisible ether, which is so readily 
set in motion by the vibrating atones of a candle 
flame, is supposed to transmit that motion from 
ether particle to ether particle as in ordinary water 



wave motion. You throw a stone into a pond: con- 
centric rings of ripples spread outwards and disturb 
the reeds on tbe margin of its banks. A leaf floating 
midway between the point of disturbance and the 
bank simply rises and falls as the waves pass it, 
and is not carried away. From this wo infer that 
the wave is but a travelling form^ and that the 
particles of water — whilst transmitting their motion 
from one to another — are not bodily carried along. 
So in this ether motion tlic particles retain their 
relative positions, while their movement is com- 
municated from one to another. 

The following is a simple practical example of 
wave motion. Take a pack of cards and spreacl 
them out on the table as in Fig. 5. Lift up the end 




Fig. 0. 


card and tilt it right over, making it describe a 
.^emi-circle witli the inner edge fixed as a centre of 
the movement. It communicates a similar motion 
to the neighbouring card, and this one to the next, 
and so on to the end of the pack, the result being 
a travelling card wave, while each individual card 
retains its relative position. 

Now atomic motion— as in the candle flame— may 
disturb the ether particles and give rise to ether 
waves ; in their turn the ether waves may move the 
atoms and molecules of substances as the rceils are 
moved by the water waves, and give rise to a variety 
of efTects, chemical, physiological, electrical, or 
mechanical. 

SOME OF THE EFFECTS OF LIGHT. 

The colouring matter in the green leaves of plants 
has the power to decompose carbonic acid in sunlight. 
Witli t he help of a chemist, this may be demon strattd 
lOs follows: — Saturate some water with carbonic 
acid by passing the gas through it for a whih‘ and 
sliaking occasionally. Place it in a deep Ixjaker A, 
and at the bottom of the vessel fix the common Ana- 
charts, a very common water-plant (Fig. tJ). Sus- 
pend a glass funnel over the plant, and over this fix an 
inverted test tube, T, fille<l with the waiter. Submit 
now to the action of bright sunlight for a few liours ; 
a colourless transparent gas collects in the tube at T, 
which, upon being tcsto<l, is found to be oxyf/ncn. The 
ether waves have set the organism at work to de- 
compose the carbonic acid into its constituents. 
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carbon and oxygen, the former being retained by the 
plant for it« growth, and tlie latter being given out. 

Here i« an exampl^, more easily tried, of the 
physiologicsal influence of 
light. A distant lamp or 
star appears to have rays 
8prca<ling out from it in 
every direction. This arises 
from the |)eculiar formation 
of the eye, and the length 
of the rays is regulated by 
the size of the pupil or the 
expansion and contraction 
of the coloured ring known 
ns the iris. Anything then 
which shortens those rays 
shows tlvit the eye is 
affected, and that the iris 
has boon made to ex|wind 
Fig. 0 Steadily gaze at a djstant 

lamp (Fig. 7) and at the 
sainc time strike a match in front of your face, 
linmodintely the light from the nmteh enters the 
eyes, the rays emanating from the lamp are .seen to 
shorten. The iris ha.s been made to expand ; tlie 
ether waves have set up a physiological action in 
the eye. 

There are some substances whose resistanee to 
the flow of electricity in them is very much atr€*cted 
by the impact of light. The element selenium, for 
example, in its apnoiiled state is one of the most 




striking examples of this variation of conductivity 
in darkness and light, a variation which has been 
taken advTvntagc of in the construction of the 
pheiophone^ an instrument which transmits sounds 
to a distance by means of a beam of light, 
and which we shall explain later on. Again, 
if two plates of silver, coate<i with a compound 
known as chloride of silver, are placed in a vessel 
containing water, and be then connected by means 


of a wire, a current of electricity is produced when 
light falls on one of the plates. It will be founa 
too that if the chloride on one of these silver 
plates be exposed to the sunlight for a few bourn, 
its white colour lias changed to a violet, so that we 
have here also a chemical action set up by light. 
It is some such chemical change induced by light 
which is the basis of photography. 

Besides these various changes which light can 
produce it also gives rise to effects which are more 
or less mechanical. One of the most remarkable of 
these is the movements of the vanes in Crookes’ radio- 
meter (Fig. 8), In this instrument a glass vessel .is 
emptied as completely as 
possible of air, and contains 
some very light vanes deli- 
cately balanced ; one side of 
the vanes is blackened and 
the other not. On exposing 
the instrument to light, the 
blackened sides move from 
the light, and with strong 
sunlight this may soon be- 
come a rapid revolution. 

THE rEESISTENCE OF 
IMPIIESHIONS. 

We have seen a remark- 
able oxani])le of the aeti(m 
()( light on the eye ; more 
striking still are some of 
the phenomena of vision. 

Just as light enters a 
photographer’s eamorn ami 
produces a picture, so it similarly enters the eye 
and im]>resse& a temporary picture on it. Now, if 
the light producing such a picture only lasted a 
liundredth of a second of time, its impression on 
the eye w'onld not die out for about an eighth of a 
second. Hence, if a point of light occupy the 
positions a and r and all intermediate points in 
less than an eighth of a second, we appear to see a 
lino of light a' c’ (Fig. 0) ; for supposing the point 
of light is moving in the direction of the arrow, 
before the impression of a has died out, an infinite 
numlx'r of other impressions have been produced 
uj) to c, and these all overlap each other and give 
the impression of a line of 
light a' c\ I’his is the roa- 
,, *^on why a rapidly revolving 

‘ flame appears like a fiery 

Fir. 0. wheel, as, eg., in the class 

of fireworks known as 
catherine-wheels. For the same reason an artist 

in depicting a rain .shower draws the drops as 
lines of rain (Fig. 10). The top of a spinning 
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peg-top appears like a series of concentric rings, 
and a single spot of paint on it is drawn out 
into a painted ring. The fiery track of a falling 
star and of a flash of lightning are also examples of 
the persistence of visual impressions. Toys like 
the zoetrope and its numerous modifications arc 


/- 





also illustrations of this pliononienon. In one of 
these instruments a number of phases of a gi\en 
movement are rapidly presented to us in their 
orderly succession, and the result is that we appear 
t o see t he movement nat urall y gone t hrough Thus, 
for example, in eight pictures of an athlete jumping 
o\er a chair we might have four de]>icting phases 
of his ascent and the remaining four representing 
positions in his descent Now if these pictun ^ 
were put On the inner side of a cylinder containing 
slits at inter\als througli which tliese J)lcture^ could 
be seen one at a time as they rapidlv re\olved. 
the flgur<‘ of the athlete would appear to be en- 
dowed wdth life and would perform a number of 
leaps over the chair in rapid succession A toy like 
this IS called a “ zoetrope,” or “ wheel of life ” 


THE ORGANS OF SENSE.— 1. 

I -THE EVE 

Toe eye is the instrument by which the mind l>e- 
comes acquainted with external objects by means 
cf light, which is one of the most subth‘ and 
delicate forces in nature, and needs a corrcsjxmd- 
ingly delicate and complicated organ to fully 
appreciate its effects. 

Without inquiring into the nature of light (Me 
lessons on Light), it is sufficient for our subject 
that we know some of its constant qualities, or laws. 

In its simplest condition light travels in straight 


lines in all directions from its source ; hence, when 
we see a luminous body, we know the direction in 
which it lies, because it must lie in the line of the 
ray which reaches us. 

When a ray of light thus travelling in a straight 
line strikes upon the surface of any object, it is 
affected in some of the following ways according 
to the nature of the object and of its surface : — 

1st. It may be destroyed, as far as visual effects 
are concerned, partially or wholly. 

2nd. It may penetrate the substance of the body, 
being more or less bent as it traverses the surface. 
This occurs when the body is transfiarent. 

3rd. It may glance off and pursue a different 
direction outside the object upon which it strikes. 

Tlie first effect is called absorption ; the second, 
refraction ; and the third, reflection. 

Reflected light concerns us most. The eye 
occupies itself with reflected rays If light were 
incapable of being reflected, the sun would appear 
as a sharply-defined dazzling orb in a pitch-dark 
universe, and eyes w’ould be of no use ; for though 
poets tell us so, not even the eagle spends its time 
in so profitless and injurious an emplov'ment ns 
gazing on the sun. 

Now% as reflected light travels in straight lines 
from the object u[>on which it is reflected, it is to 
the vyv in all resfiects the same as though that 
obj(‘( t were itself luminous. As light jimcecHls 
from nil parts of an object, and travels in straiglit 
lines, w/* have onlv to let the ravs fall upon sonre 
surface which shall receive them without d<*rnnge- 
meiit, to get an image which will give the colour, 
form, and, by a little inferential rc^asoning, the size 
an<l distance of the object. 

The fir.st requisite in an eye, then, is a sentient 
mirror, which shall receive the images of objects 
and fed them. 

This mirror must be of moderate and portable 
size, and w^ell under control, so that it can be turned 
about 

All mirrors are perisbnblo and delicate articl(‘S, 
liable to fracture ; but when we conceive of a 
mirror, whose surface and backing, and even its 
very frame, must be made not of hard gla.ss, im- 
perishable quicksilver, and durable woo<l, but of 
soft renewable tissues, and think how indispensable 
it is that it should be* protected and kept in a sf-ate 
of repair, we must admit that the problem of how 
to make a serviceable eye is a difficult pne. 

The analogy of the mirror, however, must not 
lead the reader to suppose that a plane surface, 
sefisitive to light, would be ronscions of distinct 
images, or that it would see objects as we, by the 
aid of the eye, see them reflerte<l on its surface. 
For distinct vision, it is necessary (hat many 
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divergent rays proceeding from each point in an 
object should collected together again in a 
point, and that point must lie exactly on the retina, 
or sentient mirror. 'J’hus, the instrument known as 
a camera, which has a lens set into the side of a 
box, and a surface at the other side to receive the 
image, is a more perfect simile for an eye. 

We will now describe the structure of one of 
the most perfect instruments for taking note of 
the impression produced by light with which we are 
acquainted — the human eye. 

'I'he human eye is globular ; differing, however, 



Pig. 1. — VrKTUAL HiCCTiON OF TUB Hl’MAN EvE IN ITS H(H’Kn. 
a, Mclciotic or hard coat of tlie eye, b, choroid ; r, rettna or 
iiorvourt mirror ; d, ineinlmine holding the vitieous 
humour ; e, vltrcouH humour ; /, roniea ; (/, aiiiic<*u« 
chamber and liuniour ; /t, cryHtalline Icuh ; t i, IrtH ; A A, 
ligament to hold lena ; I, meibomian glamln ; m m, musclca 
tu move the eyu ; n, muacle to lift the eyedid. 

from a perfect sphere in some slight but important 
|)articular 8 . The thick, tough capsule, which main- 
tains the eye in shape, and contains the other ^larts 
necessary to perfect vision, is about one inch fr<»in 
front to back, and a little more fioin side to side 


and from top to bottom. This capsule is calle<l the 
sclerotic, or hard coat of the eye ; it differs from a 
true sphere in that its front part, occupying about 
ono« 8 ixth of its circumference fin section), bulges 
forward far more than it would do if it were only a 
part of the larger globe ; and this part differs from 


the other in texture also, for while it is equally 
strong and tough, and even harder, it is transparent, 
while the rest of the eyeball is opaque and white. 
This front clear portion, which is let into the hinder 
part as a bay-window is put into the wall of a room, 
or as an old-fashioned watch-glass is set into the 
rim of the watch-case, is called the cornea, or horny 
part. Its greater projection or convexity is not a 
matter of accident, but highly important, for if it 
were not so, no near object could be seen distinctly. 

Lining the inner surface of the sclerotic is a thin 
membrane, which sup]:)orts in its outer layers the 
larger arteries and veins which carry the blood to 
and from the front and inner ]:)art 8 of the eye, while 
it has on its inner surface a very thin pavement of 
flat, six-sided cells ; each cell is filled with black 
grains. The grains, and even the cells which con- 
tain them, arc so small and so closely set as to form 
what appears to any but a high magnifying power a 
continuous thin black sheet, jicrfectly opaque. 
'I'his membrane pai^iers the inside of the eye as far 
forward as tlie pla(*c where the sclerotic joins the 
cornea, and is there connected firmly with this 
outer jacket by a strong ligament and muscle, 
before it reaches this point, however, it is puckered 
into somewhat irregular fore-and-aft folds, beyond 
this point the chorotd, as this membrane is called, 
18 continued as a freely hanging curtain, shaped 
like a quoit — that is, round and opaque, with a hole 
in the middle; this hole is opposite the middle of 
the cornea, or window of the eye. 

From the same circle of attachment, but internal 
to the curtain before named, is su.sponded, or nither 
held, by a ligament, a perfectly transparent body 
shaped like a lentil- that is, with two convex 
but flattened surface®. The quoit-like curtain is 
called the irU, and the disc the crystalline lens. 
The lens is slung at sonu‘ little distance from the 
eomen, leaving a charalvcr in. front of it, which is 
Idled with waterv’ fluid, behind the lens, and 
occupying the larger part of the hollow of the eye, 
is a denser liquid, contained in a thin, per- 
feivtly transparent mombmno, which not 
only encircles it, but sends in partitions 
from its outer wall to divide the liquid into 
compartments, so that when the eye is cut 
into, the humour does not run out, but 
seems to be of the consistence of clear 
jelly. Both the liquid and capsule are so 
transparent that they are called the hyaloid 
membrane and vitreous humour, or the glassy mem- 
brane and humour. 

All the main parts of the eye have now been 
described except the essential one for which all the 
others are made, namel3% the retina — that wonder- 
ful stratum of nervous matter which receives and 
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transmits to the brain all luminous impressions, the 
glories of colour, the splendid imagery of the earth, 
and the soft radiance of the sky. 

The retina lies between the choroid and vitreous 
humour. It lines the choroid as closely as that 
membrane lines the sclerotic, and so covers the 
whole back part of the eye. 

The retina (or sentient mirror), thin as it is, has 
been found imder the microscope to consist of many 
layers of diverse structure. Not to descend into 
great minuteness, it may be said to consist of an 
outer layer of cylindrical bodies, called, from their 
.shape, rods and cones, which run perpendicularly to 
the surface of junction between retina and choroid. 
These bodies are the instruments by which the rays 
iure noted. It w'ould seem that each rod or cone 
conveys but one impression, so that while the image 
of an external object may be made very small on 
the retina, and yet distinctly seen, because of the 
minuteness of these bodies, yet the image must 
cover a certain number of them to be an image at 
all. In other w^ords, if it only covered one, the 
impression would be that of a single point of 
light. 

The innermost layer, or that nearest the vitre- 
ous humour, consists of nerve-fibres, whicdi 
( onvey the impressions in some such way as the 
telegraph wires convey their messages. These all 
run to one point in the back part, of the eyebidl, a 
little on the inner or nose side of the axis, where 
they pass through the choroid and sclerotic, wliich 
are pierced by a great many holes ; the fibres 
become united behind into the optic nerve, and 
this runs to the brain, first, however, being joined 
by its fellow from the other eye, and then sejxarat- 
ing from it again, having received some of the 
htrands of that nervous cord, and having given up 
some of its own in return. 

I.»et us now trace the course of a number of rays 
reflected from a single point of an object, before 
they reach the retina (see Fig. 2). These rays as 
they come from a single point are, of course, 
<liverging. They strike, therefore, all over the 
surface of the cornea, and as they pass through it 
are gathered somewhat together. They then pass 
the aqueous humour with a slightly altered course. 
The outermost are cut off by tlie opaque iris, but 
the central ones pass through the lens, which 
rapidly gathers them together, and they are then 
transmitted through the vitreous humour, all the 
time converging until they meet at a point exactly 
in or on the retina. 

In saying that they meet exactly on the retina, it 
is meant that they will do so if the adjustment is 
perfect. If it be imperfect, so that the rays unite 
in a point either before the retina, or would unite 


beliind it if they could traverse the choroid, the 
image is blurred and indistinct. 

The problem of how to get a distinct image is, of 
course, more difficult when tho points from which 
the light proceeds are numerous, as from any object 
of appreciable form. To obtain this, the surface of 
the cornea, the hind and front face of the lens, and 
the face of the retina, must Ik' nil of definite and 
regular cur\e8, or the figure would bo distorted. 
If the cornea bulges too much, the object can only 
be seen at a short distance, and from this cause 
some persons have to lay their cheeks upon tho 
jjage before they can reiwl print. If it bulges too 
little, distinct iratigcs of near objects are impossible. 
If the crystalline lens is too dry, or too moist, it 
l>ecomes clouded with hard or soft cataract. If 
the pigment be not of sufficient quantity in tho 
cboroiil, Ai.sion is interfered with; and from tbia 
cause albinos, or persons whose hair and skin are 
dcfici(‘nt in colouring matter, are dazzled in ordi- 
nary <luylight. 

Further, if the retina, or part of it, fail, as it some- 
times <l(M‘s, from some cause too subtle to be found 
out, the object is seen only in jKirt ; thus, some 
IKjrsoiis liavc this jieciiliar affection of half tho 



1, sclerotic ; 2. clioroid ; S, retin* ; h. pecten ; 4, vitreous 
liuinoair ; /». Ixuiy »uj»|>ort* of wclerotic or h*rtl Cfiat ; 
6, iris; 7, cornen ; 8, leim; 0, aqneou* humour; 10, lens 
ligament; 11, ciliary procennc* ; i2, optic nerve. 

retina, so that when they look directly at an object, 
they only see the half of it. 

The retina, perfect in all its other functions, doc» 
not always discriminate colour. The writer once 
played a game at croquet with a gentleman, who 
disclosed his infirmity thus : Two balls were lying 
together — one red, and the other green. He asked 
which was his, and being told the red one, asked 
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which red 7 On another occasion the writer 
was looking at a brightly coloured geological map. 
A stranger who looked with him soon showed that 
he was quite unaware that it was other than the 
ordinary ordnance map. 

These defects of vision call marked attention to 
the comparative perfection of the instrument of 
vision in most oases, but, harl we space to examine 
closely into the details of structure, we should find 
a number of imperfections ; in. for example, the 
irregularity of the refractive power of parts of the 
lens, the common deviations from the perfect 
sphere which produce astigmatism, and the want 
•of perfect transparency which causes ua at times to 
see objects (really floating in the vitreous humour) 
floating before our eyes. 

Throughout those classes of animals which are 
called vertebrate, because they have an internal 
skeleton, the main central portion of which consists 
■of a back -bone of pie<’e8 jointed to one another in a 
long vow stretching from one end of the body to 
the other, the eye is essentially of the same struc- 
ture as in man. It is true there arc differences in 
the proportion and shape of the ^mrts, and in some 
coses additional parts are found, while in others 
the eye is so reduced and dogradcfl as to be of little 
•or no use ; but in tlie majority of cases in brutes, 
reptiles, and fishes, and in nil birds, the eye is well 
developed, and even whore it can bo of no use, still 
indications of it are found. 

Our English mole is an instance of an animal 
with a degraded condition of eye. It is in this 
animal smaller than a pin’s head, and has to be 
looked for oarefully in the midst of the velvet fur. 
Of course, to an animal which lives underground, 
burrowing continually in soft earth, an eye would 
be u8elos.s, and oven inconvenient ; yet tiio rudiment 
cf an eye is found. 

Vision, on the other hand, in some apes must be 
very powerful, for it is said a gentleman who owned 
u. baboon used to ride away across the plain until he 
could only just see his dog ape with the naked eye; 
then using his telescope, he made a number of 
gestures, which were immediately mimicked with 
precision by the animal. 

In looking into the open eye the white is part of 
the opiaquo sclerotic. The coloured part is t he iris 
seen through the transparent cornea and aqueous 
humour, while the pupil is the hole through the 
middle of this, which seems black because of the 
•dark non-reflecting choroid at the back of the eye. 

The iris affects the colour of the eye, the primary 
•cause of which is the red blood circulating in it. 
Thus, the lack of pigment is sometimes so great 
that even the choroid has none, and then the. pupil 
looks red because the blood-vessels of the choroid 


can be seen throngb its front layer. Albinos, as 
individuals with the last peculiarity are called, are 
found among rabbits, mice, cats, and many other 
species, and are especially prone to occur under 
domestioation. These creatures present an appear- 
ance which is very ethereal and fairy-like, so that 
artists have often introduced them into their fanci- 
ful pictures, as in Landseer’s “ Bottom and Titania.” 
But however they may grace the ideal creation of 
the painter, they are less suited to this working-day 
world than their coarser brothers. When there is 
only a layer of pigment on the back part of the 
iris, the eye is blue ; but when, in addition, specks 
or sheets of pigment arc distributed through the 
substance of the iris, eyes of various colours are 
produced. Thus, fair people have usually blue 
eyes, and black eyes accompany an olive complexion 
and dark hair. In other words, people that have a 
surplus of internal paint elsewhere have it in the 
iris too. On the other hand, in some species a 
further deposit takes place in the choroid of pig- 
ment of metallic brilliancy. 

These diversities, with many others, such as the 
contraction of the iris of the cat, so as to leave a 
slit instead of a circular opening, are interesting, 
bnt by no means so functionally important as others 
to be mentioned hereafter, when wc describe eyes 
suited to conditions altogether different, such, for 
instance, as the fish’s eye, which is con.structed to 
see in water. 

Birds, some of which arc almost exclusively 
denizens of the air, and most of whif'h have the 
power of betaking themselves to flight occasionally 
to escape pursuit, to hunt active prey, to search for 
new feeding-grounds, or to select a more genial 
climate at the change of the seasons, must have eyes 
.suite<i to distant vision (Fig. 3). Hence the lens is 
of a verj' flattened form, and does not increase in 
density from the outside to the inside as it does in 
mammalia, and more strikinglv in fish. The dis- 
tance from the lens to the back part of the e}e is 
small, and to the cornea large relatively ; in other 
words, they have a larger amount of aqueous and a 
smaller amount of vitreous humour than brutes 
have. The back part of the eye too is flatter, and 
is a portion of a larger sphere in relation to the rest 
of the eye than in animals. The shape will be liest 
seen by the aid of the diagram of the vertical section 
of the eye of n soaring bird. 

When the eye is sphericjil and distended with 
fluid, ns in man, there is no tendency of the pressure 
within to alter the shape of the ball ; but when, as 
in the r.ase of birds, it has any other form, the 
internal pressure would strain the elastic capsule 
of the eye in some parts more than in others. This 
strain can only be prevented by rendering those 
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parts of the capsule which are exposed to the extra 
pressure more solid. In the case of the bird, this 
is effected by means of a series of Ixniy plates which 
encircle the sclerotic, bedded in its substance, and 
stretch from the rim of the cornea to the circum- 
ference of the large segment of the eye, on the 
inside of which the retina is spread out. 


LATIN. --XXXVIII. 

[Continiud from p. 66.] 

LATIN READINGS (eonHnited). 

HORACE. 

QUINTTJS Horatius Flaccus was born at Venusium 
in the year 66 B.C., and died 8 B.o., in his fifty- 
seventh year. He was the greatest of all the lyric 
poets of Rome, and his Satires, though not so 
biting and pungent as those of Juvenal, the ac- 
knowledged master of that branch of literature, are 
marked by a keen sense of humour and a power of 
observation. He has left us four books of Odes and 
one book of Epodes in various lyric metres, two 
books of Satires, two books of Epistles, and the 
‘*Dc Arte Poetica,” a treatise in hexameters on the 
art and practice of versification. There is an 
occasional obscurity in his language, and especially 
in the Satires and Epistles there are allusions to the 
events of his time to which it is difficult to find a 
key ; but for the most part his writings are easy 
and graceful, and but few of the Odes present any 
but ordinary difficulties to the reader. The follow- 
ing extract is the ninth ode of the first book ; it is 
addressed to his friend Thaliarchus, and requires no 
further introduction. It is in the Alcaic measure, 
so called from the Greek |:)oet Alcaaus, who employed 
it, and was credited with its invention : — 

Horace.— Odes, I. ix. 

Yides ut altA stet nive candidum 
Soracte, nec jam sustincant onus 
Silvae laborantes, gel uque 
Flumina constiterint acuto. 

Dissolve frigus, ligna super foco 
Large reponens, atque benignius 
Deprome quadrimum Sabina, 

O Thaliarche, merum diota. 

Permitte divis caetera, qui simul 
Stravere ventos aequore fervido 
Dqproeliantes, nec cupressi 
Nec veteres agitantur omi. 

Quid sit futurum eras, fuge quacrere ; et 
Quern sors diemm cunque dabit, lucro 
Appone : nec dulces amores 
Speme puer neque tu choreas. 


Donee virenti canities abest 
Morosa. Nunc et campus, et areae, 
Lenesque sub nootem susurri 
Composita repetantur hora. 

Nunc et latentis proditor intimo 
G rat us puellae risus ab angulo, 
Pignusque dereptum lacertis, 

Aut digito m^e pertinaoi. 


NOTES, 

SMf “sUads oat,” owing to the greater dearneu of the stmo- 
sphere. In summer the outline of the hills would be 
dim and hasy. 

SoracUt a hill in the territory of the Fallaoi, about twenty-four 
miles horn Rome, now called Monte di 8. Oreste. 

Acuto. So Pindar si>«ak8 of xu>*^ and we use tbo- 

phrsse ** piercing cold.*' VonMtiUrint, ss having a passive 
sense, “have been stopped," takes gclu as s kind of 
ablative of the agent. 

Sabina^ generally described by Horace as a poor wine, viU 
Sc^inum (Ode I. xx. 1), but this would be mellowed by 
having been kept for four years (quadrimum). 

Diota, a two-handled jar (Bit ; ovc, iSro«, the ear), ablative of 
the place whence a thing proceeds. 

Simul more generally would be eimul ac Mtraven, “as soon ss 
they liave quieted.” 

Aet/uore. ablative of place. 

DeproelUmtcJi, “ fighting it out.” The dr lias a sense of complet- 
ing a thing, doing it thurougiily. 

Fugt quaerere, “ seek not tu know.” The infinitive Is used ss 
the object of (accusative case after) by a frequent 
construction borrowed from the Greek So Vergfi 
(“ A;neid,'' ix. 200), adjungm rthus Niee fugiet wtnuu 
adjungere is the object of Jug i$. 

Tlic construction is quern cunrjue [diem] dierum Fort dahit,. 
“ whatever sort of day Fortune gives, count it a gain."' 
Lucro appont, “ set it down to the profit side of the 
account.” 

Artae, “ oi)en places,” around temples, for example. 

ItrpeiaHtur, “ be sought for at tlie appointed hour.” 

Ftgnut, either a “ bracelet ” (lacertU) or a “ ring ” (digito). 

Male jertinaci, “tliat 111 feigns resistance.'* 


The following ode is addressed to some fickle 
ftiir one who had betrayed the poet, who now 
congratulates himself on liis escape ; — 

Horace.— Odes, I. v. 

Quis multa gracilis te puer in rosa 
Perfusus liquidis urget odoribus 
Grato, Pyrrha, sub antro ? 

Cui flavam religas comam 

Simplex munditiis ? Heu, quotiens fidem 
Mutatosque Deos debit, et aspera ^ 

Nigris aequora ventis 
Emirabitur insolens, 

Qui nunc te fruitur credulus aurea ; 

Qui semper vacuam, semper amabilem 
Sperat, nescius aurae 
Fallacis. Miseri quibos 
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Intentata nites 7 Me tabula Racer 
Votlvd paricR indicat uvida 
Suspendisse potenti 
VcRtimcnta maris Deo. 


NOTEB. 

iti rotd, ** on a conch strewn with roses, " 

simplex inundltiut, “plain in thy neatness." Fidem, “the 
confldence which he reiiosod In you deceived.” Bupply 
faUam. 

Mulfitos D€ 0 $, “ changed fortune.” 

Aejitora. The poet comjmreH Pyrrha’s changing humours to 
the flcklenoHs of the weather. Like many otliers he 1ms 
l>eeri shipwrecked on her smiles, but he has got safely 
through It. Nigris, “ black and scowling,” probably as 
bringing up the black 8torm>clonds. 

ICmimhitur, a strengthened form of miror, occurring only in 
this ))assage. 

ilc tabula, etc. The construction Is- /’or/essocer indimt rothu 
tabula me $u»pe>uiiB$e vertimenta uvida Deo juttenti vinns, 
and the allusion is to n custom of the Italian sailors, on 
escaping frr)m shipwreck, to put up a votive tablet in the 
tem]ile of Neptune, or some other sea deity, together 
with the clothes In which they were preserve*!. 

Mari» prol)alily is gov*Tned by jmtenH, according t<» a flreek 
construction, by which verbs of ruling govern a genitive 
case— for exumi>lt‘, N«r/r Z;im potens r^prt (Odes,!, iii. 1). 


The next extract is from tlic Satires, and is the 
beginning of an amusing description of the way 
the poet was pcstcired in the street by a f>erson who 
persisted in fastening on to him. The whole satire 
is peculiarly bright and vivid, and the description 
is so true to life that it is as applicable at the 
present day ns at the time when it was written. 

Hobace.™ Satikes I. ix. 

Ibam forte Via Sacra, sicut meus est mos, 

Nescio quid meditans nugarum, totus in illis : 
Acourrit quidam notus mihi nomine tantum, 
Arreptaquo inanii, “ Quid agis, dulcissime rerum ? ” 
“ Suaviter, ut nunc est,” inquam ; “ et cupio omnia 
quae vis.” 

Quum assectaretur, “ Numquid vis?” occupo. At ille, 
“Noris nos,” inquit. “Docti sumus.” Hie ego, 
“ Pluris 

Hoc,” inquam, “ mihi oris.” Misere discedere quae- 
rens, 

Ire modo ocius, interdum consistere, in aurem 
Diooro nescio quid puero ; quum sudor ad imos 
Manaret talos. “ O to, Bolane, cerebri 
Felioem I ” aiebam taoitus ; quum quidlibet ille 
Oarriret, vicos, urbem laudaret Ut illi 
Nil respondebam, “ Misere cupis,” inquit, “ abire ; 
Jamdudum video ; sed nil agis, usque tenebo ; 
Persequar. Hino quo nuno iter est tibi?” “Nil 
opus est te 

Circumagi ; quendam volo visere, non tlbi notum ; 


Trans Tiberim longe cubat is, prope Caesoris hortos.” 
“ Nil habeo quod agam, et non sum piger— usque 
sequar te.” 


NOTES. 

Via Sacra, one of the prircli>al streets of Rome, leading up to 
the Capitol through the Forum, from where the Arch of 
Constantine now stands. It was called sacred as being 
the route followed by ti‘iumi»hal processions and reUglouH 
pageants. 

Q^idivgU. The common form of salutation in Rome. Where 
we say, “How do you do?” the Romans said, “What 
do you do ? ” Jlerum goes with dulcUsime, not guid. 

Ut nunr est, “as times go.” 

Oecujio, “ 1 ask him at once.” 

Pluris, etc. ‘“On this account, ’ I reply, ‘ you will be more 
esteemed by me.’ ” Pluris is the genitive of jirlce. 

Puero, the slave whom Horace had in attendance, according to 
the fashion of the day. 

Bolane cerebri ftlicrni, “ I wish you were here, Bolanus, witji 
your coolness,” apostro]»hising some outsfiuken friend, 
who would liave got rid of the fellow sumnuirlly. Cerebri, 
genitive, signifying with respect to. So Pliny has 
Miseros ambitionis, and in Greek we llud, fv^aifinav rite 
AoTwe. 

Jamdudum, etc., “ I’ve seen it all along, but it’s no use.” 
Vlrcunutgi, “ there is no need for me to take you out of your 
way.” 

CaesarU hrnins, the gardens on the Janiculnm, which Caesar, 
when dictator, had assigned to the iieopls as a public 
pleasure-ground. 

The following are some of the canons for the 
treatment of dramatic subjects which Horace lays 
down in the “ De Arte Poetica.” 

Horace.— Dk Arte Poetica, 179. 

Aut agitur res in scenis, aut acta reftirtur : 

Segnius irrittint animos demissa per aurem, 

Quam quae sunt oculis subjocta fidclibus, et quae 
Ipse sibi tradit spectator. Non tamen intus 
Digna geri, promes in scenam ; miiltaque tollos 
Ex oculis, quae raox narret facundia praesens. 

Nec pueros coram populo Medea tnicidet, 

Aut humana palara coquat exta nefarius Atreus, 
Aut in avem Progne vertatur, Cadmus in anguem. 
Quodcunque ostendis mihi sic, incredulus odi. 


NOTES. 

Aut acta referttir, “or its occurrence is related.” Thedramacon* 
slats |>artly of action, partly of narrative ; and the action 
which the spectators see with their own eyes naturally 
impresses them intire strongly than that of which they 
merely hear secondhand. Still, there are subjects which, 
either from their being repulsive or unnatural, should lie 
descrilied rather than enacted, os the Greek poets have 
done in tlie case of Medea’s murder of her children, or 
Artreus’ horrible feast, or the unnatural tranaformations 
of Progne and Cadmus. 

Segnius irritant, “ impress less vividly.” 

Fidsltbus, “ on the evidence of which he can depend.” 

Quae ipsi sibi tradit, “ and for which he Is his own authority.” 
IntHs digna geri, “ things which ought to be kept behind 
the scenes." 

Jfor, “ In due time.” 
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Pneroi. In EuripWe*’ play of ** Medea," the criea of the 
children are heard on the stage, but the actual murder 
is not shown. If you choose such subjects as Medea or 
Atreus, you must treat the horroia of the story in the 
same way as the old Greek poets did. 

(piodcunqw, etc., “ unytiilng you show me in this way is repug- 
nant to my reason and my taste.** 


LIVY. 

Titus Livius, the greatest of the Roman his- 
torians, was I)oni at l*atavium, the modern Padua, 
about 60 B.C., and died in the year 20 A.D. From 
the name of his birthplace he is called Patarinus, 
and the occasional provincial expressions which 
.‘ome critics have affected to detect in his style have 
l>een called, from the same cause, Patavinitas, He 
is said, in his earlier years, to hav« published 
some works on rhetoric, but the recollection of 
these has been eclipsed by the magnificence and 
colossal proportions of Iiis history of Rome from 
the earliest jKjriod down to his own days. Of tlii> 
work compand ivcly a small {xjrtion has reached us. 
It is believed that he intended to complete it in 
150 books, divided into fifteen decads or sets of ten 
b'wks eacli, and of these he wrote 142. All that 
are extant in their entirety are the first, third, and 
fourth decads — in other words, Books J. — X. and 
XX. — XL. The only other remains are abstracts 
of the contents of all tlie 142 books, with the 
exception of Books CXXXVl. and CXXXVIL, an<l 
a few isolated fragments. Though nuarred by occa- 
sional ol>scurities, the style of Ifivv’s writing is, as 
a whole, remarkably jnire and elegant, and liis 
<lescriptions are always forcible and picture.sqm*. 
As a statement of facts his account of the early 
jwriod of Roman history is not to be (ief>ended 
uf>on, though for a long time it was ae’cepted as 
true; and it was reserved for Niebuhr, one of the 
greatest of German scholars, to show that Livy had, 
in the absence of more reliable authorities, merely 
taken for granted and repeated the stories of the old 
annalists, which were in point of fact little better 
tl)nn fabulous, without taking the trouble to exa- 
mine them critically ; but as the work proceeds it 
increases in historical value. Niebuhr says of him, 
“ Few authors have exercised an influence like that 
of Livy ; he forms an era in Roman literature ; and 
after him, no attempt was made to write Roman 
annals. His reputation was extraordinary. It is 
well known that one man came from Cadiz to Rome 
merely to see Livy ; and this reputation was not 
ephemeral ; it lasted and became firmly established. 
Livy was regarded as the hLstorian, and Roman 
history was learned and studied from him alone. 
He threw all his predecessors into the shade, and 
nearly all subsequent historians confined themselves 
to abridging his work.” , 


According to the early legends, the original in- 
habitants of Rome were almost entirely men, and 
being mostly criminals and runaway slaves, they 
found it impossible to obtain any of the women of 
the neighbouring states in marriage. In this diffi- 
culty, Romulus, the king and founder of the city, 
hatl recourse to an artifice. He invited the Sabines 
to a festival at Rome, and they came without 
suspicion, bringing their wdves and daughters ; 
but in the midst of the festivities the Romans 
rushed on them with draw’n swords, and carried off 
a great numl)er of the women (the rape of the 
Sabines). War ensued, and a battle was fought 
which seemed likely to have ended in the total 
de.*«tniction of the Sabine army. At this crisis our 
first extract comes in : — 

Livy, I. 13. 

Turn Sabinae mulieres, qnnnim ox injuria helium 
ortiini erat, crinibus j)jissis, scissaque veste, victo 
malis muliebri pavore, ausae sc inter tela volantia 
inferre, ex transverse imi>etii facto dirimere infestns 
acics, dirimere iras, bine patres, hinc viro.s ornntes, 
ne sanguine se nefando soceri generiqiie re.^] erge- 
rent, ne parricidio macularent partus suos, ne|.otum 
illi, hi lil>eruin progcnieni. “ Si affinitatis inter vos, 
si conniibii piget, in nos vertite iras : nos causa 
belli, nos vulnerum ac cnedium viris nc parentibus 
sumus, melius peribiinus quam sine alteris vestriun 
viduae aut orbae vivemus.” Movet resquum multl- 
tudinem, turn duces; silentium et rnpentina fit 
quies : inde ad foedus faciendum duetjs prodeunt, 
nec pacem modo sed civitatein unam ex duabus 
fucinnt, regnuin eonsociant, imperium omne con- 
ferunt Roman). Ita gerainata urbe ut Sabinistameu 
nliquid daretur, Quirites a Curibus appellati. 


NOTES. 

Qvri-nnn ex injuria. The genitive of the object ; “from the 
injury <lone to whom.” 

Virto, ablative abHolute, agreeing with parort: “the fear 
natural to their aex l>eing overcome by the horrora of 
the aceiie." 

ImjKtu facto, “ruahing acroaa,*' between the combatanta. 

Patres— virog, their fathers, who were Sabinea ; their bnNl)andH, 
tlie Rmnnna, who hatl forcibly luairied them. 

Ne sanguine, ete., “not to stain theinwbea with lmi>iouH 
bloocl ; these of their (athers-in-Uw, the others of their 
sona-in-law'.” 

Nepotum — libei'um, giandaons to their fathers, the Sabines; 
sons to their husbands, the Roinana. 

Si affinitatis, “ ‘ If,’ they say.” The ronstnictlon changes from 
the oraiio dbliqua to the oratio recta, in which the actual 
words of the speakers are reported. 

Jfdiiu, ** It will be better for os to die. 

Quvm — turn, “first one, then the other,” and so “both, and.” 

Cemferani Pomam, liierally “they l»rlng together to Rome; 
they concentrate at Rome.” Bantam, accusative of 
motion to a place. 



128 


THE NEW POFULAK EDUCATOa 


KEY TO TACITUS (contlnutd). 

49, Th« md of bis life brought luouruing to ut, grief to his 
irteuds, Md wma uo metter of indiflercnce even to straiigem 
and such u knew him not. Tlie coinmonslty llkewiiie, and 
this people occupied with other interests, were not only 
Irsqueut in their visits to his house, but talKed of him in 
pnblic places and in private companies. Nor, when news of 
the death of Agriuola was heard, was there a soul found who 
eiUter rq)olced at it, or at ouce f(»rgot it. What heightened 
the general sympathy was a persistent rumour that he was 
despatched by poison. 1 dare not assert that auglit was 
ascertained. Vet it is true, that during the wtiole of his illness, 
both tite chief freedmen and the most trusty physicians of the 
Emperor came with more frequency than is usual to a Court 
which pays its visits by means of mesaengei‘s->whether tliis 
was due to conoem or to curiosity. It is known that ou his 
last day the very fluctuations of his falling itrengtii were 
reiM>rted by messengers placed at intervals, and no one believed 
that the Bmiieror would ((ulckeu tidings tliat ho would hear 
with sorrow. In his dress, however, and even in his expression, 
he affected to show some guise of ^ef ; for he was now secuit; 
against the ohjact of his hate, and could more easily dissemble 
hia Joy tlian his fear. It was well known tiiat upon reading the 
will of Agricola, in which he left him Joint heir wltli his ex- 
cellent wife and most dutiful daughter, Domltian rejoiced as 
though the choice conferred honour upon himself. Bo blind 
and corrupt was his mind rendered by continual flattery, as 
not to know that only a bad jiiince is ai>pointed heir by a gtsKl 
father. 

44. Agrloola was tmrn on tlie 13th of June, during tlie third 
consulship of Oalus Cwsar, lie died on the 22nd of August, 
during the oonsuUtiip of Ooliega and Priscus, in the dfty-slxtii 
year of his age. If posterity be desirous to know ids stature, 
he was rather comely Uian coiiiuianding. In his aspect there 
was nothing terrible. He jiossessed, moreover, charm of ex- 
pression. You would re^ullly believe him a good man, and 
gladly believe him a great man. In himself, too, though he 
was auatched away whilst his age was yet in full vigour, as far 
as glory be oonsidered, his life was long. For all true blessings, 
such as arise from virtue, he had enjoyed to the full. As he 
had lieen likewise dignltied with the consular and triumphal 
honours, what more could fortune add ? In enormous wualtlr 
he found no joy : an honourable share Imd fallen to his 
lot. As his daughter and his wife ho left surviving, he 
may be even accounted happy in that, with his honour uu- 
luqialred, his fkme in its full splendour, his kinsfolk and 
friends yet safe, he escaped the evils tft come. Fur, as it 
was not permitted him to survive till the dawn of this most 
blessed age, and oee a Trqjuu as his prince (a fate lie had 
prophesied with auguries and prayers in my hearing), so he 
gained a great coiu])eu8atiun in his liastenecl death in having 
•scathed that last fatal }>eri(Kl, in which Domltian, no lunger 
leaving Intervals and breuthiug-tlmes, drained the forces of 
the State, as it were, by one continuous stroke. 

4A. For, Agrionla saw not the senate house l)esiegod, nor the 
senate shut in by onnuil men nor tlie butchery of so many men 
of consular dignity, nor tlie flight and exile of so many of tlie 
noblest ladies, all effected in one and the same havoc. Till 
then CarUB Metlus, the accuser, was only considerable for one 
▼iotory ; till then the opinion of Messalinus was heard within 
the paiaoe at Alba ; and in those days Massa Bwbtua was him- 
aelf on his trial. Soon our hands dragged Hel vidius to prison ; 
the gase of Maurioua and Ruatloua thrilled ua ; Beneoio sprinkled 
os with his ionooeot blood. Nero, however, withheld his eyes 
from scenes of cruelty, and ordered crimes be gused not on. 
The chief part of our miseries under Domltian was to see and be 
seen when our algha were marked down ; when for registering 


the pale looks of so many then that cruel countenance of hla 
was ready, covered with that red hue with which be protected 
himself against all aluime. Tbeu, therefore, Agricola, art 
blessed, not only in the glory of thy life, but even in the 
season of thy death. As they tell who were present at thy 
last words, thou didst accept thy fkte with Arm and cheerful 
mind, as if thou thus didst thy part to show the Emperor to 
be guiltless. But to myself and thy daughter, besides the 
bitterness of having our father snatched from ua, our aorrow 
is increased tliat it was not our lot to attend thee in thy 
sickneMS, to cherish Uiee in thy sinking moments, to satisiy 
ourselves with seeing thee, with embracing thee. Surely we 
should have received thy precepts and thy words to engrave 
deeply ou our hearts. Ours is this grief, ours this wound, 
that by the lot of long absence thou wast lost to us four years 
before thy death. There is no question, best of fathers, but 
that with thy most loving wife at thy side, all things were 
done befitting thy lionour : yet wltli tears bx) few wert thou 
mournetl, and on tliy lost day thine eyes longed for 8ome> 
thing in vain. 

4d. If for tlie souls of the just any place be found ; if, as 
}thilosophers liold, great spirits perish not with the body, quiet 
be tliy repose ; recall us tliy family from weak regret and 
etfeminate wailings to the contemplation of thy virtues, for 
wliieh it were impious to lament or to inouni. Let us do thee 
honour by admiration rattier than by fleeting praises, and If 
nature gives us strength, by emulating thy virtues. This is 
true honour, tliis tlie natural duty of every near relation. This 
lesson also I would cummoud to thy daughter and tliy wife, 
HO reverence the memory of a father and a husband, as to 
K* ever meditating on all his deeds and all his sayings, and 
cherish the form and figure of his mind rather tlian that of his 
)>ersoH. Not that 1 mean to set my ban on statues framed of 
marble or bronze. But os the faces of men are frail and 
jierishing, so are the images of the face. Tlie fonu of the soul 
is eternal, such os you tyiiinot represent and preserve In any 
foreign substance or by art, but only in your own cliaracter. 
Whatever we loved in Agricola, whatever we admired, remains 
and will for ever remain implanted in the hearts of men, 
through an eternity of ages in the reoonl of the world. For 
many of the great ancients, oblivion will overwhelm as if they 
were without glory and without note ; but Agricola, his deeds 
recorded and transmitted to posterity, shall ever survive. 


KEY TO SAL1.U8T. 

“ Catilina.” V. 

Lucius Catilina. the son of a distinguished house, was a man 
endowed with great capacities, both of mind ami body, but he 
hail a wicked and ^lerierse disposition. From his boyhoml he 
had revelled in the scenes of intestine strife, murder, rapine, 
and civil broil, which became his pursuits on arriving at man> 
lioml. Qifted with a constitution capable of enduring to an 
almost incredible degree fasting and want of sleep, with 
a mind courageous, cunning, and shitty, capable of pretence 
or I'oncealment to any extent ; covetous of his neighbour's 
money, lavish of his own ; outrageous in his desires ; with 
plenty of eloquence but little wisdom to guiile it ; in hfa 
boundless ambition, ever straining after some extravagant 
olijeot beyond the belief or aim of ordinary' men : this man, 
ever since Lucius Sulla’s dictatorship, had been fired with an 
irresistible desire to seize the reins of the State, and, provided 
he could gain the regal power he aimed at, he oared not one 
Jot by what means it was to be attained. Day by day his views 
became more and more ontrageona, as he was spurred on by his 
want of money and the lecolleoUon of hia Crimea, to both of 
which resulta his former courses had contributed. An additional 
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ineltesMBt VM fSound tn tb« corrupt sUte of morality tu Borne, 
• wbidi wu eursed by two abominable evils diAurlng widely in 
their nature— luxury and avarice. 


GREEK. — XV. 


[Continued from p. 68.J 


the FUTXTBB and first AOBIST MIDDLE AND 
THE PERFECT FUTURE. 

The future middle k formed from the future 
active by changing the fiersonal ending of the 
active (that is, -«) into the personal ending of the 
middle (that is, 'Oficu) : as Kvor-aQKotT'Oij.ou. The o 
liere may be considered as a connecting vowel, and 
the mood be divided thus — AiJ-(r-o-/ieu. Of each of 
these four parts the student should be able to give 
an account. 

The first aorist middle is formed from the future 
middle by prefixing the augment, and changing 
'O/iUi into -afjLfiP — thus, A^<r*o/uai, 4-Kv(r-dfirfv 

The form of the perfect future — or, as it is some- 
times called, the third future (also the panlo-poei- 
futurum)~-m&y be seen by changing -at of the 
second person singular of the perfect passive into 
-a/oM, as A^Av(r-ai, AcAt^o'-oAiat — where again o may be 
accounted a connecting vowel as well as the modal 
vowel, or vowel marking the indicative mo<xl. For 
the optative, « becomes oi, as \.eKv<rolfirjv — that is, 
i is added to o. 

The principal parts of navu are, watJw, travorwy 
n^navKOy w^wav/Mcu ; the future middle, ‘navcrop.ai ; 
first aorist middle, inewerdfifiv ; |>erfect future. 

Vocabulary. 


'AFoira^, I cause to rest 
(in the middle, I rest). 

Ftvwy I let taste ; in the 
middle, I taste (with 
genitive). 

*EwtTi}8c(W, I attend to, 
I prosecute, practise. 

I make to cease 
(in the middle, I cease 
or sAop). 


[loAiTf^a, -aj, 4j (from 
n6\ts ; hence our /wiice, 
policy y politic, political, 
polity)^ a state, consti- 
tution, government, 
nopfvctf, I bring, bring 
forward (in the middle, 
I go, proceed, travel). 
TIvKti, -17J, 71, a door, 
gate. 


Abfe . — tlopsdaetTOy the beoanse it la In 

Orotic Obliqua after an hiatorio tenae. 

*h¥«atnv<rdfi.tvo 7 y hassing rated — that is, whess he 
has reeted. The force of the participle in Greek 
can often be given in Bngliah only by an adverbial 
sentence. 

T^r vvttrdi, by night, the genitive of time. {See 
the Syntax.) 

Exercise 83. 

Translate into Grt»ek : — 

1. I shall have been educated. 2. They will have 
been planted. 3. He will have been slain. 4. The 
general will inarch to the city. 5. The generals 
niarcheii to t he city. 6. I wish the general would 
march to tlie city. 7. We shall have consulted 
respecting the safety of our native land. 8. Ho 
will consult respecting thy safety. 9. He oonsulted 
respecting the safety of the citizens. 10. They 
ceased. 11. They will liave ceased. 12. The two 
men ceased. 13. We will cease, O friends. 14. The 
friends travel. 


THE FIRST AORIST AND THE FIRST FUTURE 
PASSIVE. 

The first aorist passive is formeti from the stem 
of the perfect active by changing -sa into ’drtr, 
and by changing the reduplication into the syllabic 
augment, as \4\vtta, tkbbtip. 

The first future passive is formed from the first 
aorist passive by dropping the augment and 
clianging -y into •eofuu, as 4\69riy, \veiicofiai. 


Vocabulary. 


OffP-OKparla, -as, 4* 
democracy, the gov- 
ernment of the brffios, 
or people (that is, the 
populace). 

*Eiri0^p«, I bring upon, 
I introduce ; n6\*fioy 
rivi (Latin belhtm 
infero), to make war 
on. 

M^, not, lest (liatin ute). 


TloKiyuot, -a, -os, hostile, 
the enemy's, 

2i/r^«ny {euv and rlBriyu), 
a convention, agree- 
ment, treaty (in the 
text, used in the plural, 
the agreements—that 
is, the treaty con- 
sidered as containing 
many heads). 

Tiparyot, -ov, 6, a tyrant. 


Exercise 82. 

Translate into English : — 

1. Ol voA^fuot M rify hf**rspby 7r6Kiy (rrpvrevovrm. 
2. n«pl rTjt rSey woAirwr awrrfpUts Bov\tt/a'dp^Ba 3. 
'O wor^F fMi iXsysy 5ti Tropsttooiro. 4. Of ‘'EAAf?*'*^ 
^1 robs ntpeas toTparebcayro. 5. ^Ayawauo’tbfieBa, 
w 6. IIf^ rov tpyov fioiKevoeu. 7. nderts 

ysbeaeBoi 0o6\oyrai. 8. 'O var^p hyawavedptyos 
*OF«Wtr«i. 9. Al w^Am rorr^f KeeXslcrmyrm. 10. 

Toiovros iritP r^y woKtroiae twtrnbevp, tb fis&ov- 
Af^wrrci. , 

xss 


Exercise 84. 

Translate into English : — 

1. *Etcrwp Inrh ’Ax^AA^wf i^ysMsi. 2. Tit hBskipit 
bwh rov abruv bibactedKov iTrtuBsvBhrfiy. .8. IloAAal 
bnaotcperlsu bwh ray rvpdyray KefrsXvbrfcay. 4. Mdyet 
^6$os robt TtoXlrat M ^ &vyBijHat bwb rigy 

woXsfday XbBacty. 5. Cltf« irdyrss yooplai maX&t 
wmbsuBsUv. 6 . ^y§6B7iri, h Ktucovpys, 7. Ol arpe- 
ruirtu sis rify woXsfdsuf yffy mopsoB^ytu kdyeyrsu^ 
8. Of wokdptoi, ray evsdrticdiy Xs/bstaHy, bfdy ndhsymP 
isrt^powny. 9. *0 Xper^s feystd^rreu. 
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Sx. 76.— 1. *0 <ry|Mnry6« tifr w6iup iirb twk iroXtiiUtv AwoKvo’ti, 
2. Oi &»4pmi, «al Wf Uyi^oit ^viwovo-m 8. Ot 

iyytXM ••XU ^•a^XXoif^(»'. 4. Oi iroXi/inot ^ 

fiJmkn. 6. Oi woXdfiioi W 6. HoAXA roly 

•oX^TMf iwayy^ki. 7. ‘AXiXXois futvlirti. 8. Xv 

a8«X^ unvlta. 9. rot* noXo^iot*. 10. ToOe 

jucaorXt Urr*waio. 11. Oi XPn«^ iroXtrai ovit lierrnJo'ovo’i roi^r 
dMM^rAc. 12. Oi roXi^Oi IlXoroio* icaroXwowaii'. 18. Oi 
•TpaTuoTot nXaTotaf •oroXl/irovo’H'. 14. Oi orparuirat krill' 
miXtv itarrfXuffov. 16. 'Aiwwcrorrf mw. ^ iyKOvoi, 16. ‘Erotp^ 
troipy iriOTTfwirfi. 17. ’Eraipof ireXfUf iwiirrtvtv. 18. TIi^tow- 
•fi*. 19. 'EwKTTfvo-dLTijy. 20. Ilicrrrwo’O^itv. 21. 'O arparuirriv 
rfi iiviptif troXU ((r^vti. 22. 'Eyi* rp ttoAXA lox^va, 

Kx. 76.— 1. Thenoldleni have wlaiu two thouaand two hundred 
ujid alxty-flvc of the enemy. 2. Pherecydee used to aay that ho 
• had Macrlftced to no god. 8. Aa you are (having been produced) 
young, learn many good thinga. 4. The aoothaayer has foretold 
the future well. 6. You have Inatructed your children well. 
6. Medea, having alain her children, rejoiced. 7. The Lacedu- 
monianH had deatroyed Plataea. 8. Sardanapalua had put on 
a woman’a garmont. 9. When the aun had aet, the enemy 
approached. 10. Alexander, in hia pursuit of Dariua the king 
of the Poraiana, had made hlmaelf maater of great wealth. 

Ex. 77,— 1. llt^tii'cvaa. 2. flr^Mvacunt'. 3. 'Eyrfl^ovrvaei. 
4. 4^Mdcrov<rtr. 6. *B^rtwnv. 0. ^vtvtrotiey. 7. Xlt^oi^v* 
aofw*'. 8. 'Bne^ytVKefiev. 9. Odwow<rik. 10. Ttihiitaartv. 11. 
'ETtBimaav, 12. *£9virav. 13. 'O pdKri* Ty Btif iOvaer. 14. 
’O p<£*n* rtf fioOt 4aar4r r40VK€v. 16. nai8fvw rX rieva. 
16. ’Ewai8*vov rd r^ttya. 17. 'E«-ftrai8«VK«4 «avrow rixya. 18. 
'AXtf^4pOf Bo^vXwra aorfAvo’ci'. 19. 'A\4$ay6po% BafivAuya 
NarfXcXvati. 20. 'O wot* vroMiy ywatKtiav ivbvtrxi,. 

Ex. 78, —1. Two men are fighting. 2. I^et un fight bravely 
for our country. 8. It ia neoeHaary that a aon should obey hia 
father. 4. Many good men are poor. 6. It is honourable to 
obey the laws of the country, 6. Do not welcome those of 
your friends who gratify you in bad things 7. Let each go 
quietly along the middle of the road. 8. Let the cltlaens obey 
the laws. 9. My two brothers follow mo. 10. If you ore 
willing * to do well, work. 11. If you wish * (should you 
wish) to do well, work. 12. No one who lies escapes notice 
for a long time (i.e., no one lies for a long tlim without being 
Jbund out). 18. The Laoedninonians used to go on their 
expeditions to the sound of flutes. 14. Would that all would 
consult without anger. 16. Two beautiful horses were driven 
into the city. 16. If you are }>oor, you have few friends. 

Ex. 79. — 1. wdyreu kcu iXtyow* ^iXov* tx«‘- 2. 

'E/BevXcWwfni'’ 8 . Be«Xt» caXi^ •pdrrtis, ipyd(ov. 4. 'EAv 
flevAp KoXwtwpdTTCir^pydi^ov. 6. KoXwc sipyA^rro. 6. 'EftAxo*^ 
7. 'Epuix*o9t. 8. *0 trrpariiHyrai yevvattat pi«x*^* 
•<pl riff waTptftet. 9. KaXAi* iort wepi rift wwfpiSof pd{x<w#at. 
10. Xol jwofuu. 11. ‘E/sol (wtrai. 12. 'EpiOi tmyrat. 18. 
Wtpatifyy 4sr4f*«fa. 14, Ty orpaTVii^an ctiropcAa. 15. Toif 
y6tkOH, m waidn , IvtorOc. 

Ex. 80. — 1. The robbers have been slain. 2. Two brothers 
have been educated by the same master. 8. The monarchy has 
been destroyed by the people. 4. Many temples to the gods 
have been built by the Athenlaus. 6. Let the door be ahut at 
onoe. 6. TAke care to ha\’e consulted well before acting (lit. 
hilflww (Ac rfaaclX 7. The deaire of aelf.govemment is implanted 
in tU men. 8. the robbers be slain at onoe. 9. The enemy 

* The dtflbrenoe between ei ^e6X«t and cal' may be thus 

explained. Bi fimShet aatumes that you are willing— you are 
witting, .toAioA / believe you to be, and so should be translated 
elHoe; 4An ^m^Xp makes no such assumption— SAould yon he 
u'UHng, abcnU which I exprttt no opinion either way. 


are said to have been shut up in the cltadeL 10. Xenophon’s 
two sons, Oryllns and DtodOms, had been educated in Sparta. « 

Ex. 81.— 1. ne^drevrat. 2. Ol weuhet we^^yevmu, 8. Ot 
trrparmiTaL jne^drcwro. 4. Karaxitckeurrat. 6. Kura/tdakeiaBe. 

6. KaremlcXetade. 7. KaTaic««X*t«>4rM ctwiV. 8. *0 8ded»>9 p ie i w< 
aarcMxXeiwdsK. 9. Oi fiove KartuteKhelo^t Xdyortwi. 10. £6 
irewoldevpai. 11. E6 ^imraihevcro. 12. £6 wciraidevrreu. 18. 
KdUWMr iirewaiieiifiify. 14. Ta 64ySpa eb irf^vrcvT«4. 16. Ta 
beySpa xaawf ^irc^VTtvTO. 


ENGLISH LITERATURE.~-VIIL 

[C'on(i?<,ue<i from p. 74.1 
THB ELIZABETHAN PERIOD: PROSE. 

Much of whht we have said of the development of 
{Kietical literature in England during the Eliza- 
bethan age applies equally to the prose of the 
same period. We have, in common with almost 
every writer on the subject, treated the Eliza- 
bethan age as including not only the reign of 
the Queen herself, but also that of her successor. 
In prose literature, as in poetry, the great brilliancy 
of the period belongs to the later more than to the 
earlier •portion of it Most of the great writers W’ho 
adorned it were cither still unborn, or mere children, ' 
when Queen Uliztibeth began her reign. And the 
contrast is striking between the scantiness in 
amount and meagreness in quality of the prose 
literature of the first years of her reign, and the 
variety and power of the close of the period of 
which we speak. A few of the writers whom we 
have thought it better to treat as belonging to the 
preceding age, such as Ascham, were still living at 
the time of the Queen’s accession. Thus Ascham ’s 
“ Schoolmaster,” which we have already mentioned, 
though probably written before, was published in 
the reign of Elizabeth. But the prose literature of 
this earlier period has been generally described by 
Hallara, and its merits and defects sufSioiently 
pointed out in a single sentence: — “We should 
search in vain for any elegance or eloquence in 
writing. Yet there is an increasing expertness and 
fluency ; and the language insensibly rejecting 
obsolete forms, the manner of our writers is less 
uncouth, and their sense more pointed and per- 
spicuous than before.” 

But in the later years of Elizabeth, not only was 

literature abundant, but literary taste was the 

fashion ; and this led to one curious phenomenon 

which deforms a portion of the literature of the 

period, and had a very extensive and corrupting 

influence upon the taste of the Court, and hence of 

the not ion . The style of writing known as EupkuUm 

derived its name from the most conspicuous examine 

of the style itself, the “ Enphues” of Lyly. John Lyly 

(bom al^ut 1553), whom we shall have to mention 

<1 
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again as a dramatist, was the author of a prose 
» romanoe in two parts, containing the adventures of 
a young Athenian, first at Naifies, described in the 
first part, “Buphues, the AfwUmj of Wit,” and 
secondly in England, described in the second part, 
^ Eupbues and his England.” The style is affected 
and unnatural, made up of laboured antithesis, far> 
fetched and inappropriate illustrations, artifidally 
inverted Bentences>~of everything which is most at 
war with ease, simplicity, and grace of language. 
The book would scarcely be worth noticing in the 
present day were it not for the great influence it 
exercised in its own time. It at once became a 
favourite at the CJourt of Elizabeth, everyone who 
aspired to a reputation for literary taste and culture 
imitated its absurdities in his conversation, and the 
taint of Euphuism is found among a very large part 
of the lesser writers of the period ; while some of 
the greater, perhaps even Shakespeare himself, the 
greatest of them all, can hardly be said to have 
always escaped it, Shakespeare, in Zove's Labour's 
Lott^ through the lips of Holofernes, oaricatures 
this affectation of style ; and Scott, more broadly 
still, in the character of Sir Piercy Shafton, in the 

Monastery.” 

To a very different class belong the writings of 
Sir Philip Sidney, Sidney was perhaps the purest 
example of the highest type of character which 
that age produced ; a type which combined the 
high courage, generosity, and adventurous devotion 
of the ages of chivalry with the Wrning, culture, 
and tolerance of a later day. We shall not speak 
here of his fame as a soldier, of his universal popu- 
larity, or of the geneiul grief at his early death on 
the field of Zutphen in 1586. We have already had 
occasion to mention him as a poet, and as the friend 
and patron of poets, especially as the generous and 
faithful friend of Spenser. But in the history of 
literature Sir Philip Sidney’s place depends mainly 
on his prose works, which are two in number — the 
“Arcadia’* and the “Apology for Poesy.” Both 
were first publishefl after the death of the author. 
The “ Countess of Pembroke’s Arcadia,” so called 
by the writer from his sister, to whom it is addressed, 
was written at Penshurst, and is a romanoe with 
much variety of incident, some conception of char- 
acter, and, in parts, a good deal of power of depict- 
ing the gentler emotions, being in all these respects 
far superior to any prose work of fiction which had 
been produced in England previously, or for a long 
time afterwards. The “Apology for Poesy,” or 
“ Defence of Poetry,” written soon after the “ Arca- 
dia,” is a short essay on poetry (using poetry in a 
wide sense to include all works of mere imagination, 
whether in verse or in prose), its uses and pleasures, 
the reasons why poets and poetry were not 


held in higher esteem. As a work of criticism this 
wtA is not, and does not profess to be, profound 
or systematic ; but it is full of good sense and good 
taste, and there are j^bably few of Sidney’s judg- 
ments which a critic of the nineteenth century 
would be inclined to reverse. But the great merit 
of Sidney’s works consisted not so much in what he 
had to say, as in the mode in which he said it. His 
style combines clearness and simplicity with dignity 
and variety, to a degree quite unknown till then ; 
and from the great popularity which his works 
obtained, especially the “Arcadia,” there can be 
little doubt that he contributed more than aaj 
previous writer had done to the formation of a 
sound standard of taste in the matter of style. A 
few extracts from the “ Apology for Poesy ” will 
give some idea of Sidney’s style of treatment and 
expression : — 

“ I speak to show tliat it is not rhyming and versing that 
niaketh a poet, no more than a long gown maketh an advooate, 
who, though he pleaded in armoor, should be an advocate and 
no soldier. But it is that feigning notable images *of virtue, 
vices, or what else, with that delightful teaching which miMt 
be the right describing note to know a poet by ; although, 
indeed, the senate of poets have chosen verse as their fittest 
raiment, meaning, as in matter they passed all in all, so in 
manner to go beyond them all ; not speaking (table-talk 
fashion, or like men in a dream) words as they clianceably fell 
from the mouth, but peiaiug each ayllable of each word In just 
pra|)ortion, according to the dignity of the subject.** 

“Certainly even our Saviour could as well have given the 
moral common-places of unchaiitableness and humbleness, as 
the divine narration of Divea and I^askrus ; or of dlsobedienoe 
and mercy, as that heavenly discourse of the lost child and 
Uie gracious father ; but tliat his through-searching wisdom 
knew the estate of Dives burning in hell, and of Lasarus being 
ill Abraham's liosom, would more constantly (as it were) 
inhabit both the memory and the Judgment. Truly, for myself, 
inese^os I nee before iny eyes the lost child's disdainful prodi- 
gality turned to envy a swine's dinner ; which by the lesmed 
divines sre thought not historical acts, but Instructing para- 
bles. For conclusion, I say the philosopher teacheth, but he 
teacheth obscurely, so as the iMmed only can understand 
him, that is to say, he teacheth them that are already taught; 
but the poet is the food for the tenderest stomachs, the poet 
is Indeed the right popular philosopher, whereof .Stop's febles 
gii'e good proof ; whose pretty allegories, stealing under the 
formal tales of beasts, make many more beastly than beasts 
begin to hear the sound of virtue feom these dumb speakers." 

Id a later part of the treatise, having gone 
through the various classes of poetry, and spoken 
eloquently on the value of each, he comes to the 
subject of lyric poetry : — 

** Is it the lyric that most displeaseth, who, wi;h bia tuned 
lyre and well-acoorded voice, idveth praise, the reward of 
virtue, to virtuona acts, who givee moral preoepU and natural 
probUnna, who sometimes rsisetb up his voice to the heiid^t 
of the hMvens in singinj ; the lauds of the immortal God t 
Certainly I must conffss my own barbarousneea. I never 
beard the edd soog of Percy and Donglae tiiat I found not 
my heart moved more than with a trumpet ; and yet it ie 
sung batby soms blind erowder, with no rona^ voioe tlum 
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rude ttyle ; wlilch being eo evil epperelled in the duct and 
obbirttbi of that undvil age, what would It woric trimmed in 
the goifeona eloqnenoe of Pindar 1 '* 

Sir Walter Raleigfh reeembled Sidney in the 
tinlveriallty of hie accomplisbroentfl, and in the 
biijlllanoy of his repatation, His adventures and 
saooesses as a courtier, an explorer, and a colonist, 
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his long imprisonment, and his tragic end, belong 
rather to general history than to the history of 
literature. But in the history of literature Raleigh 
deserves n place, not only for his poems, which, 
though short and not very numerous, ought by no 
means to be forgotten; but far more, for his re- 
markable prose work, “A History of the World.” 
The part of the work actually executed only carries 
the history down to the Second Macedonian War, 
and of course, even for the period of which it docs 
treat, Raleigh’s history has long ceaseil to be used 
as a text-book, or cited as an authority, as must be 
the case with any general history so early in date ; 
hut as an example of English prose writing it holds 
a very important place in our literature. 

,In remaricable contrast with the work of Raleigh 
stand the works of the laborious chroniclers, a series 
of w)iom Wbote during the period of which we are 
now treatings To this daas belong Stow, Holinshed, 
and Speed, of whom the former two wrote in the 
reign of Elisabeth, and the third in that of James I. 
Stow devoted himself mainly to the illustration of 


the history of the city of London ; Holinshed and 
Speed to that of England generally. 

Theology occupied a large space in the prose 
literature of this as well as of the preceding period ; 
but the points mainly in controversy now were 
different from what they had been. The war 
between Protestantism and Catholicism was as 
keen as ever ; but in the days of Elizabeth its 
battles were fought more often with the sword than 
with the pen. The controversies about which 
English theologians mainly employed themselves, 
in those works at least which have been proved to 
have a lasting interest, were those between AngU* 
cans of various shades and the Puritan Nonoon- 
fprmists. Many of the theologians of this period 
were powerful writers ; Bishop Andrews in par- 
ticular was equally distinguished for learning and 
eloquence, and his sermons and treatises are still 
largely read and highly valued. But far the 
greatest writer in this department of literature was 
Hooker. Richard Hooker was bom of very humble 
parentage, and educated at Oxford, where he 
early acquired an immense reputation for learning 
and ability. He wiv* ultimately appointed Master 
of the Temple. His great work is the treatise on 
“ The Laws of Ecclesiastical Polity,” which is an 
elaborate defence of the position of the Church of 
England. The merits of the work, from a theo- 
logical point of view, or the soundness of its philo- 
sophical and political doctrines, it would be quite 
beside the purpose of these lessons to discuss. But 
however men’s estimates of the value of the ** Ec- 
clesiastical Polity ” as a philosophical treatise may 
vary according to the changing phases of theo- 
logical controversy from age to age, or the various 
stand-points of individual thinkers, this great work 
must always remain one of the most perfect exam- 
ples of English prose style— the most perfect, 
perhaps, that could be selected from among con- 
troversial treatises. 

But the most important publication of this ^ra, 
in its influelice upon the literary taste of the 
people, as well as in other and higher aspects, wae 
that of the present authorised version of the Bible 
in 1611. We have already explained that the 
various versions, from that of Tyndall down to that 
of which we are now speaking, were not eo many 
wholly independent versions, but that each was 
founded upon, and borrowed largely from, its 
predecessors, though at the same time each was 
something much more than a mere revisiem of that 
which went before. The consequence is that the 
language of James’s Bible is not exactly the 
language oommonly written or spoken in James’s 
day, but rather that of a somewhat earlier period, 
andenust, even in James’s time, have had a slight 
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;iir ol aiildqii% in tlie msn of ilioeo who Ustoned 
ta it. PnbMy the very air of atttiqiiity--«ot 
enough to obscure the m ea nin g or gimte harshly 
npon the ear, but etuM^ to Tary the tone of the 
language from that of every-day life — may have 
contribute^ then, 
as we think it un- 
doubtedly does 
now, to give to the 
very words of the 
Sngliab Bible that 
power of reaching 
the mind and the 
affections, and im- 
printing them- 
selves upon the 
memory of men and 
women of all ages 
and all classes, 
which they share 
with those of no 
other book, and 
which, according 
to general testi- 
mony, no other 
version of the Bible 
possesses in art 
equal degree 

Among the 
writers of this age 
there is one who 
stands so com- 
pletely alone that 
It is impossible to 
group him with 
any other. Robert 
Burton was a 
clergyman, and held benefices in several parts of 
England, as well as a vicarage in Oxford ; but he 
spent the greater part of his life in Oxfoni, living 
a studious and la^rious life among his books. 
His remarkable work, “ The Anatomy of Melan- 
choly,*’ was published in 1621. This singular book 
is a collection of the most extensive and out-of- 
the-way learning, combined with much originality 
and humour. It was long one of the most popular 
of books, and furnished materials or suggestions to 
many subsequent writers, though it is now but 
little read. 

We have reserved to the last the consideration 
of by fttr the greatest prose writer of this period, 
the greatest •philofK>phi<^ writer that England has 
ever produced. Francis Bacon was bom in London 
in 1661. He was the son of Sir Nicholas Bacon, 
who held the <^oe of Lord Keeper of the Great 
Seal under Queen SUiabeth. The future Cbanoellor 


WM also nephew of the Lord Treaturer Burleigh. 
He theretoe. started in^life under cironmstanoes 
apfMurently very fhvouxahle to his advanoement In 
the public service; but it is doubtful whether he 
derived much assistance from his relationship to 

Burleii^, the Lord 
Treasurer having, 
i^pparently, for 
some reaeon which 
we oannot per- 
haps now blearly 
determine, no very 
cordial feeling to- 
wards his nephew. 
He received his 
university educla- 
tipn at Cambridge, 
and was afterwards 
sent abroad to 
gain the benefit of 
foreign travel. On 
hie return from 
abroad, and after 
the death of his 
father, he selected 
the law as his pro- 
fession. He was 
called to the bar at 
Gray’s Inn, and 
entered upon the 
active exercise of 
his profession. He 
soon acquired a 
great reputation as 
a profound lawyer 
and a consummate 
advocate, and his 
professional practice became very large. Nor was 
his political career less successful. He was a partisan 
of the Earl of Essex, and received much valuable 
support from him, though in the hour of Essex’s fall 
Bacon was found among his enemies. His advance- 
ment became rapid after Elisabeth’s death and the 
accession of James I He took a prominent part 
in the debates of the House of Commons, showing 
himself generally a willing and obedient instrument 
of the Court party He became succes‘!\ely 
Solicitor-General, Attorney-General, and Lord 
Chancellor, with the titles of Baron Vgrulam and 
Viscount St. Albans The last-named high office 
Bacon filled from 1617 to 1621. But in the latter 
year, the contest between the Crown and the 
Commons running high, Bacon, as well as others^ 
fell most justly a victim of popular indignatioti. 
Charges were made against him of corruption and 
receiving bribes in his judicial capacity. He wae 



Francis Bacon. {From the Portrait by Van Somer.) 


138 


THE NEW POFULAB EDUCATOR. 


impeached at the bar of the Honse of Lords and 
ttnanimooidy oonvicted. He was sentenced to a 
ftoe of £40*000, and to imprisonment daring the 
king’s pleasure, together with varioas disabilities, 


suoh as from holding public office or sitting in 
Parliament. The substantial parts of this punish- 
ment — the fine and imprisonment — were soon 
remitted by the king; but Bacon’s fall was irre- 
trievable. He lived till 1626 in much embarrass- 
ment, and at lost died of a fever, said to have been 
brought on by a chill received fn the course of a 
supposed scientific experiment. 

Any attempt at an elaliorate examination of the 
philosophic value of Bacon’s works, or to determine 
the place which he is entitled to fill in the ranks 
of science, would be out of place here. Such an 
attempt belongs more properly to a history of 
philosophy than to those introductory lessons in 
literature. Without entering upon any contro- 
verted questions, it is enough to say that whatever 
scientific achievementM had been accomplished 
(and they were great), however soundly and boldly 
men had used induction as an instrument for the 
discovery of truth (and there were already men 
who had done so as surely and as boldly as any 
have d(me since), no one had ever examined and 
expounded the principles of philosophic inquiry as 
Bacon did. And he who teaches the true principles 
of any art is not the less entitled to praise because 


there have been those who practised the art not 
without success before its rules had ever been 
systematically expounded. 

The great philosophical work which Bacon con- 
ceived and au^jped oat fos 
himself was the Instauxatio 
Magna,” which was intended 
to contain his whole system of 
philosophy. It was to consist 
of SIX books ; but of the eix 
only two were over completed, 
nothing more than scanty frag- 
ments or specimens having 
been written of the remainder. 
The first part of the “ Instaii- 
ratio Magna ” was published in 
English in 1605, under the title 
“Of the Proficience and Ad- 
vancement of Learning.” It 
was afterwards, in 1623, repub- 
lished in Latin in an enlarged 
form, under the title “ De Aug- 
mentis Scientiarum.” This 
work consisted of an examina- 
tion into the then state of 
scientific knowledge, a natural 
introduction to the exposition 
of a sounder method in philo- 
sophy than that which was still 
too much in use. The second 
part of the “ Instauratio 
Magna ” was published in Latin in 1620, under the 
title ‘Novum Organum.” In this book Bacon 
gives his exposition of the inductive method, the 
new instrument (as he calls it) of investigation, 
together with an exposure of those idoUiy false ap- 
pearances or conceptions, which chiefly lead men 
astray in their pursuit of truth. Of the other 
contemplated books of the “ Instauratio Magna ” 
nothing more than fragments in any case were 
written. 

In addition to the great work of which we have 
spoken. Bacon was the author of numerous smaller 
works, both English and Latin. His “ History of 
the Reign of Henry VII.” and his “ Essays ” are 
the most remarkable of those in English. The 
“Essays” were the most popular of his works 
during his life, os he himself says, “ for that, as it 
seems, they come home to men’s bosiness and 
bosoms ” ; and they have remained so to this day. 
This is the volume which any student who has not 
the time or the inclination for a thorough study 
of Bacon’s larger philosophical works, but who 
desires to obtain some understanding of his 
wonderful powers, ought to read most carefully. 
The “Essays” are not essays according to the 
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modem mage of the word ; they are not full and 
finiahed treatisee on isolated points or branches 
of a subject. Bacon used the word ** essay" 
in its original sense— an attempt ; and his essays 
are short studies on great subjects— sketches, not 
finished pictures. But, like a perfect sketch, each 
essay contains the whole outline of a finished 
picture. Their leading characteristics are clearness 
and comprehensiveness of thought, unequalled 
conciseness of expression, and beauty and harmony 
of language. There is no book in the whole range 
of English literature which it is more incumbent 
on the student thoroughly to master. 


COMMERCIAL CORRESPOND- 
ENCE.— III. 

[Continued from p. 78.) 

FRENCH, GERMAN, AND ENGLISH. 

16.— Form of Advice of a Traveller’s Visit. 

Lyons , March 2% th , 1891. 
Messrs. Smith, Cook k Hyde, London. 

Gentlemen.— We beg to inform you that our 
Mr. Robert Roche will w^ait upon you to submit to 
your inspection samples of our latest manufactures 
in Dresses and Shawls, Waistcoatings, Cravats, and 
Handkerchiefs. 

Trusting soon to be favoured with a large order, 
We remain, Gentlemen, 

Your obedient Servants, 

Lecouteur, Gaspard & Co. 

Lyon , le 28 mars . 1891. 
Messieurs Smith, Cook k Hyde, 4 Londres. 

Messieurs, — Nous avons Thonneur de vous annon- 
oer que notre M. Robert Roche se prAsentera chez 
vous pour vous soumettre les ^chantillons de toutes 
nosnouveaut6s pour robe.s, chfiles, 6toffes pour gilets, 
cravates et foulards. 

Dans I’espoir de recevoir bientot une bonne com- 
mande, 

Nous vous pr^sentons. Messieurs, 

nos salutations empre8s6e8, 

Lecouteur, Gaspard k C*» 

8voR. 28 SRArj, 1891. 

Clmttl^, Goof k Sonton. 

ffiit ct(a«kR nnl 3l^nen taf ^err dfolert 

94 Wirt Cto )u n, urn d^rn SRttfinr ton 
nnfma armftoi ga^ricatnt in Jtlritcrn nnt 89rflc]i, 

Gtotottci ant ICtklKtii )u tmtcrbreticn. 

3a trr ^offnang 9att mit etner tclangrci^en Ortct 
{a wwtfa, 

4o4a4tangftoa, 

Sectatcar, Ic Go. 


17.— LBTTSB ADTlfitKO 0BSPATOH OF OOODS 
AND KKOLOftlHO InVOICUB. 

Ltmdm, April lOfA, 1891. 
Philip Teesdale, Esq., Dublin. 

Dear Sir,— Enclosed please find Invoice of Cotton 
Goods forwarded to-day in a case marked P T, 
No. 5. 

The amount of this invoice 

£450 please place to my credit. 

Awaiting your further orders, to which my best 
attention shall always be given, 

1 remain, dear Sir, 

Yours truly, 

A. liONSDALB. 

Londres, le 10 atrif, 1891. 
Monsieur Philip Teesdale, fi Dublin. 

Cher Monsieur, — Ci-joint j’ai le plaisir de vous 
remettre facture k des Cotonnades qui vous ont M 
exp6di6e8 ce jour dans une oaisse marquee P T, 
N* 5. 

Pour le montant do cette facture veuillez me 
reconnoitre de £450. 

Dans rattente de vos ordres ult^rieurs, qui auront 
tous mes soins, 

Je vous pr^sente, cher Monsieur, 

Mes salutations sinc^res, 

A. Lonsdalb. 

8pnboR, 10 1891. 

^erm 3>elta(c, Dublin. 

Gnbei wtHen Gte gactura fiber Oaumwollilpffe finten, tie 
3^nen in einer Jtifie, mnrflrt P T, No. 6, l^ute jugcfantt 
wuiten. Den Sactutenbetrag ton £450 beliebcn Cic meincm 
Gonto gntjubrtngen. 

3tren ferneren Orterfi, tie fletl meinc toflfle Mufmetffam* 
feit ^aben werten, fe^ i^ geme entgegen. 

^o4«4tungltoU, 

91. Sonitale. 


18.— Letter enolosino Cheque. 

Lublin, ApHl 12fA, 1891. 

A. Lonsdale, Esq., London. 

Sir,— Your favour of the 10th instant is duly to 
hand, covering invoice of goods forwarded in case 
P T, No. 5, for which I beg to band you cheque for 
£450, of which please acknowledge receipt by return 
of post. 

By sending your new patterns for the coming 
season as early as possible, you will oblige. Sir, 
Yours truly, 

Philip Teesdale. 

Lublin, le 12 arril, 1891. 
Monsieur A. Lonsdale, b Londres. 

Monsieur, — tTai bien re^u votre bonorfie do 10 
avifi, couvrant facture b des marohandise expMi^ 
dans la caisse P T, N* 5, pcwr lesqoelles je vom 
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T6ai«t#Jfto»‘cli4qiM de'£460t doot veuilles m’accnaer 
reception par ratour da ooorriar. 

Vooa m’phligeriex beaoooop en rn’envoyant le plus 
t6t poMible VOS nouvoaox ^obantillons pour la 
•aiioii proohaine. 

Honsieor, met •aluta.>ioD8 sino^res, 

Philip Tbbsdale. 

iDublit, 12 1891. 

^mn ^9toftoa(r, Stnttii. 

34 tmiHItit Mm 10 c. mit Sotiura Hhtx 

gefanbtc 9Bami, itific P T, No. 6» gfgcn tscl^c kfy 3^nen 
^icrmit fincn (S^qti m» £450 fct^. ffm^fanq £Si( 
mir qrfAUigfk umgc^nb angciqen msdeti. 

^itt4 f^nta^c Bufenbunfl 3l^m ntucn IDIu^ct f&c bie 
ftmmfnbf •alftn wmcn mi4 vcrbinbcn. 

Xttitalt. 


19,--LBTTXB BBQVBBTIKO FUBTHEB OBDSBS. 

Lyofis, December SOtJi, 1891. 
Heesrs. Dufour k Co., Paris. 

Gentlemen, — It is now more than three months 
since we had any orders from your firm ; never- 
theless, we are persuaded that the fault does not 
lie with us, or the manner in which we have executed 
your last. 

We are more vexed than you at the rise in 
velvet, and we know that your sale must in conse- 
quence be huraj)erod. If you, however, realise that 
throughout France and Italy coooons have fetched 
from 6 fr. to 6 fr. 90 c. per kilogram — that is to say, 
18 per cent, more than last year, and that con- 
sequently silk costs us 1 8 per cent, above last year’s 
prices — you will see the necessity of our raising the 
prices of our velvet in proportion. 

You will find in our parcel some samples of what 
we have in stock, and we subjoin our price list. 

Our Mr. Marchand will be in Paris next Tuesday, 
and will have great pleasure in giving you further 
details. 

We are. Gentlemen, 

Truly yours, 

Ji^OQUBB Mabchakd, Bbiqaud k Co. 

Xyem, le 80 dieembre, 1891. 
Messieurs Dufour Ac 0«, 4 Paris. 

Messieurs,— II y a plus de trois mois que nous 
n'avOns re^u d'ordres de votre maison ; nous ne 
pouTons, pourtant, imagines’ que la mani^re dont 
nous vous avons trait4s dans le dernier envoi, ait pu 
distiinuer la conflance que vous nous avei accord6e. 

Nous sommes plus i4oh4e que vous de r416vation 
de prix que vont subir nos v^ours, et nous sentons 
bien que cela vous gdnera pour la vente. Figures- 
vous que lea oooons se sont pay4s partout en France 
et en Italic de 6 fr. i 6 fr, 90 le kilogramme-— c'Mt- 


^-dire, 16 pour cent plus oher que Van deniiee-4ea 
soieiies de toute cette campogne vont done nous 
codter 18 pour oent de plus que Tan dernier, et 
il faut que nous augmentions nos velours en pro- 
portion. 

Vous trouveres dans aotre envoi quelques doiban- 
tillons de ce que nous avons de dispcmible en 
magasin, et ci-joint notre note de prix. 

Notre M. Marchand sera 4 Paris mardi prooh^n, 
et aurale plaisir de vous entretenir plus longuemeiit 
de tous ces details. 

Agrees, Messieurs, 

Noe salute empresses, 

Jacques Mabchand, Bbigaud k C« 
Sipon, 30 IDecembcr, 1891. 
Merten iDufm k (So.. lllsrtA. 

Sir ^aben feit mr^ all brrt SHIoitatcn feine Cttctl von 
3trer tvcrt^cn 8ttma er^alten , ntc^tl teflomrnigrr finb wit aber 
Abetjeuqt, biif ter <Sirunb ^terfur nid^t in unt )u fu<^cn ifi, 
ober in bet 2lit unb ffieife, wte wit 3l^tf lenten SlufttAqe jut 
3luffA^nq qebraebt ^aben. 

^ic ^aufe tn ^arnmet ifl uni unanqenell^mer all 3^nen, 
unb wir «etfle(|cn tvobl ban 3^nen iBetfAufe babutt^ 
etf4wrtl werben muffen. 2Bcnn (Ste lebo^ bebrnten. ba| 
(SoconI in qanj 8ranfrei(b unb 3ta(icn von fl. 6 bil 6.90 
per £Uo erjielt b<tben~b.b. 18 l^tocent. Abet lettiA^tiqen 
$reifen — . unb bag uni bie ®fibc in 5olge beffen me^t all 
18 iprccent. ubrt jenen ^rctfen toflet^ fo tvetben €iie bie 91ott* 
wenbigfeit bet entfpteibenben $retlet^cl^ung unfeter 6ammt- 
floffe begreifen. 

®te finben m unferem ^adet etnige AHuflet von fertiget 
Sate, unb wit geben 3^>nen tierbei unfetc IDtetIlifle. 

Unfer -^ett SWontanb wiib am nflc^flen IDien^ag in fparil 
fein, itnb fi4 ein bcfenbetel iBergnugen bataul mac^en, 31inen 
weitere lt)etai(l sn geben. 

.i&odKuttunglvoU, 

3acquel dRarc^anb, 8ttganb At (So. 


20.— ClBCULAB LeTTBE OF CBEDIT, BTC. 

Limdon, Ma/roh ith, 1891. 

Gentlemen, — This circular letter of recommend- 
ation and credit will be remitted to you by James 
Muirhead, Esq., of Edinburgh, a gentleman for 
whom we claim from you a friendly reception, and 
we beg you to give him an opportunity of entering 
into business relations with the large landowners of 
your country. Mr. Muirhead belongs to one of the 
richest families in Scotland, and himself super- 
intends his extensive and flourishing estates. As 
he intends looking over the land in the neighbour- 
hood of your metropolis, you will oblige us by 
paying every attention in your power to his family, 
who, having accompanied him thus far, will remais 
a few weeks in your city during his short absence. 

As to the funds which Mr. Muirhead will require 
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we beg to open a credit with you in his favour for the 
sum of £5,000 (6ve thousand pounds steriing), which 
you will please to pay, indorsing on this letter each 
of the sums he will have received to the full amount 
of his credit. Please add to the amount your 
commission and all other expenses, and draw on 
as for the whole sum at the best possible rate of 
exchange, and at the date customary in your town. 

Assuring you that due honour will always meet 
the drafts for the payments you will make to James 
M airhead, Bsq., the receipts for which you will be 
kind enough to send us, we beg to thank you before- 
hand for the attentions you will show to this gentle- 
man and his family. 

We shall always have the greatest pleasure 
in rendering you similar or other services, and 
begging you to command the same at any time, 

We are. Gentlemen, 

Your obedient servants, 

Spiblmann ic Co. 

Messrs. N. N. at Berlin, Vienna, Trieste, 

Venice, Rome, Naples. 

Londred, le 4 vuiTdy 1891. 

Messieurs, 

La pr^sente lettre circulaire de recommandation 
et de credit vous sera remise par James Muirhead, 
Bsq., d’fidimbourg, auquel nous vous prions de 
vouloir bien faire un accueil obligeant, et lui pro- 
curer en m^me temps la possibility de se raettre en 
relation d’affaires avec les grands propriytaires de 
votre pays. Mr. Muirhead appartient A une des 
plus riches families de rficosse, dont les terres 
prospArent sous sa direction. Vous nous obligerez 
iniiniment. Messieurs, si vous pouvez aussi contri 
buer aux agrAments d’un s^jourde quelques semaines 
que la famille de notre recommandy fera dans votre 
capitale, tandis que Mr. Muirhead lui-myme nsitera 
les terres voisines de la mytropole. 

Quant aux fonds dont Mr. Muirhead aura besoin, 
nous raocrAditons ohez vous pour une somnie totale 
de £5,000 st. (nous disons cinq mille livres sterling), 
qu’il vous plaira de lui payer, en marquant sur le 
dos de oette lettre chacune des sommes qu’il aura 
touchyes jusqu’A rApuisement de son crydit. Vous 
voudrez bien chaque fois ajouter A ces paiements 
votre commission banque et tons les autres frais, 
en vous rembonrsant sur nous au meilleur cours 
possible et A rAchAance qui conviendra aux usages 
de votre place. 

Bn vous assnrant, Messieurs, que le meilleur 
aoouell sera toujours prAparA A vos traites pour les 
paiements que vous ferez A Mr. James Muirhead, et 
dont vous nous enverrez les re^us, permettez-nous de 
vous ezprimer d’avance nos plus vifs remerctments 
des attentions que vo^^^aurez pour notre recom- 
BtandA et sa famille. 


Nous Aprocrverons too^urs le plus grand plaisir 
A vous rendre le rAoiproque, ainsi que tout autre 
service qui dApendra de nous, et vous prions de 
disposer librement de notre ministAre. 

AgrAez, Messieurs, Tassurance de la plus haute 
considAration de 

Vos obAissants serviteurs, 

Bpibucank & 

Messieurs N. N. A Berlin, Vienne, Trieste, 

Venise, Home, Naples. 

SoitbpR, 4 8Rdr|, 1891, 

T^irfer <5ircttlar ttnt <5retitArtcf isirt 

vpti 4>erTn darnel SRuir^cat, auf CtinAtivgl, )»rdfentlrt 
tvele^m €(ie eizeft freuntlk^n CaM)fan| terciten tvoflen, znt 
tvtr bitten ®ie, t^m <9c(c9cn|cit in geben, mit ben grofen 
^antbeftbem 3^rer (^genb in QM^dftlverbinbuni |u treten. 
<&err SHtuiT^ab ge^brt einer bet rek^en familien di^ottianbl 
an, unb kbeniHul^t bcrfbntU^ feine anlgebel^nten btbl^ben 
Seflbunoen. 

!^a et beabfic^tigt m bal Sanb in bet 91a<^batf4fatt 
d^tet QllettoMe aninfe^n, ft wrtben tnit d^nen fit {cbc 
Sufmerffamteit erfenntik^ fein, ®ie initntft^en feinev 

Samiiie emeifen tnollen, bie feiner (ttt|en ^(btoefenfeit 

einige SBob^en in d|m Citabt jtibringcn witb. 

_ ©ctrelfl bet Cttmmen beten ^ctt 98uirl^ab bebfltfen wltb, 
fo etpffnen wit i^ttt permit bei d^nrn eincn (Srebit fit £5,000 
(fage f6nftattfenb ^fiinb Ctetling) bie 6ie gefdUigfl attl|a^(en 
moKen, untet dinttagung, auf bet Stddfeite biefel iBricfcl, 
lebei vpn il^m entnpmmenen Oetragel Ml jut dirfammtfnmme 
bei (Srebiti. flBit Mtten ^it dl^re domoitfllon fowU atte 
Siuliage R bem betreffenben Oettage ^tt)n)ufdgm nnb fdr ben 
d^cgentoert^ |ttm gftnfttgjlen durfe^ nnb )tt bem in d^tet ^tobt 
gcbtduc^I^en Tetmin, attf uni |tt er^pten. 

SEEHt garantiten d^nen ^ietmit, baf d^te gegen daMuR|iR an 
^ettd darnel dRnir^ab gc|pgeiteir nnb non bcffen Ouittnngfn 
begieiteten Ttatten fletl gebft^tenbcn Ck^u| finben tserben, nnb 
banfen mit dl^nen im iQpranI ffit gOt iDienfte wefe^e 9iit biefem 
^ertn unb feiner Samitie ermetfen tooUen. dl mitb uni 
fietl }um grbften iDetgnftgen getet<^n, d^nen d^nlU^e Pber 
anbcte (Dien^ )u ieiften. 

^oi^acIftttnglnoQ, 

Cbietmann dc dp. 
^etten 91. 91. |u 6etlin, Oien, 3^tic|k/ 

^Icncbig, 9tpm, 9leabe(. 


ARCHITECTURE— VI. 

IContinutd /nm p. 88.] 

THB MAHOMBTAK 8TYLX. 

Thb title ** Mahometan ” is selected bare as in- 
cluding the specific terms given to the various 
phases of style, found in different countries, of the 
buildings erected for the practice of the tenets laid 
down by Mahomet in the Koran. It indodes 
** Saraoenic,” the term giten to the aro&tectiice <d 
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time there would seem to have arisen that natural 
desire for architectural magnificence which is in* 
herent in mankind, but having no architects or 
builders of their own, they employed the natives 
of the country (even although they might be 
Christians) to build for them. In Egypt all the 


■ '•-r' 



Fig. 20.^Th£ Mosque or Cobdova. 


the Hegira 622 A.D., when Mahomet was fifty-two early mosques are said to have been built by 

or fifty-three years old. Within a century from Coptic Christians ; in Syria architects were brought 

that date the north of Africa, Spain, Syria, and from Byzantium ; and even in India the natives of 

Persia had all been conquered or converted to the the various parts of the country were employed by 

faith. In India its influence was not felt till the them — the only prescription being that the new 

beginning of the thirteenth century, and the last buildings should be in accordance with the require- 
province acquired was that now known as Turkey, ments of the faith and of its tenets ; and, that they 
with Constantinople as its capital, which was sub- should contain certain features, the most important 

dued and taken by the Turks in the middle of the of which was the kiblah or niche, which indicated 

fifteenth century, from forty to fifty years before to the faithful the exact position of Mecca, towards 

the expulsion of the Moors from Spain. which every good Mahometan was required to turn 

The Arabs, the original founders of the faith, had when engaged in his religious observances, 
no architecture of their own, but when they came It follows naturally from this, that by employing 
among the building races, it was natural that they native workmen, they accepted, at aU events at 

should at first take possession of those chief first, the style of the country they had oonquered. 

monuments of the countries they had subdued, and The requirements of the religion were such, however, 

adapt them to their own reli^on. In course of that a new type of plan was soon evolved. The 


Cairo and Syria ; ** Moorish,*’ that by which the 
style as practised in l^pain, Morocco, and Barbary 
is known ; Persian-Saracenic,” In Persia ; “ Indo- 
Saraoenic,” in India ; and Turkish,” in Constanti- 
nople and its environs. 

Mahometan chronology dates from the year of 
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fint woald lw|«)tlie endosnre of alai^ court bj 
^nm — in one of these (tIz., that wall which was 
bnilt at right angles to a line drawn to Mecca) was 
placed the kiblah or niche before referred to ; (b) 
the provision of some suitable covering, called the 
prayer chamber, to protect the worshippers; this 
was obtained by carrying a roof on a series of 
arcades carried on columns, and forming a series 
of aisles all running at right angles to the Mecca 
wall ; (e) arcades or covered approaches round the 
three iddes of the court ; (d) a fountain for ablution 
in the centre of the same. 

These constituted the simple elements of the 
buildings required. In their decoration, however, 
they were limited by certain restrictions of their 
reli^on, which forbade the imitation of any natural 
objects, whether human, animal, or vegetable, and 
this soon led to the creation and development of 
now forms of ornament hitherto unknown. The 
tirst consisted of geometrical patterns of infinite 
variety (for the Arabs were great geometricianh) ; 
th^ second of conventional flowing ornament, which, 
though based on the principles of nature, as regards 
its growth, never imitated it ; and the third, a class 
of ornament which consists of the imitation of 
constructional features used, however, purely in a 
decorative sense ; this, we have already pointed 
out, exists moroor less in all styles. The Mahometans 
would seem to have carried it farther than any 
other builders, owing probably to the limitation 
imposed on them in not being allowed to copy 
nature. 

In those buildings which were taken over for 
their purposes, such as the ancient church of St. 
John at Damascus, the church of St. Sophia at 
Constantinople, and some of the Jaina temples in 
India, they had to convert them as they best could. 
The earliest examples known of mosques specially 
built for the purpose are the mosque of Amrou in 
Old Cairo and the mosque of Kairwan in Barbary. 
In both these oases they took possession of the 
niaterials, however, of more ancient buildings, 
consisting chiefly of columns and their capitals, 
of Roman, and in Cairo of Roman and Egyptian 
work, and used them up in their new constructions. 

The moeque of Amrou or Omar in Old Caiip, 
which was founded in 642 A.D., consists of a court 
360 feet by 357 feet, with the Mecca wall facing 
south-east. The prayer chamber consists of twenty- 
two aisles, of arcades carried on columns, six of 
them to each row. On the north-east side there 
are round the court four aisles ; on the south-west 
three; and on the north-west (in which is the 
entnuioe ponfli) one; the fountain no longer 
exists. AE the oiohes are slightly pointed ; they 
are carried on ancient columns with capitals and 


lid 

bases, and the arohefrare tied in at their springing* 
just above the capital, with beams of wood to 
resist the thrust This mosque was enlarged and 
partially rebuilt in 691 A.D., so that it ie not certain 
that all the features described belong to the earliest 
mosque. 

The mosque of Kairwan was founded by the 
Emir Akbar in 675 a.d. It is 427 feet long and 
225 feet broad. The praybr chamber consists of 
seventeen aisles, in each of which are seven bays 
or arches. It is much deeper, therefore, but not so 
wide as the mosque of Amrou. The oentral Aisle 
facing the chief niche is wider ; double aisles are 
carried round the court, in which there still exists 
the fountain. The arches of this mosque are 
circular-headed and horseshoe, that is to say, the 
curve of the semicircular arch above the springing 
is continued below the springing till it meets the 
projecting capital. 

The mosque of Cordova (Fig. 20) was built in 
imitation of that of Kairwan in 786-790 A.D., having 
eleven aisles with twenty-one bays each for a prayer 
chamber ; here also the columns and capitals were 
taken from earlier buildings. To this early part El 
Hakim added, in 962 A.D., twelve more bays, retain- 
ing, therefore, the same width, but doubling the depth 
of the prayer chamber. Later on, in 965, El Mansour 
increased the width by adding eight more aisles, 
making nineteen aisles altogether, with a depth of 
thirty-three bays ; so that, with the court in front, 
the mosque now measures 480 feet by 877 feet, equal 
to 162,110 square feet superficial ; larger than any 
cathedral, except St. Peter's at Rome. The height, 
however, is only 30 feet ; even for that dimension 
the columns used were too short, so that, to obtain 
lightness in the arcade, a small arch was thrown 
from pier to pier above the lower arch. In the 
more elaborate parts of the -prayer chamber, inter- 
secting cusped arches were also added, which makes 
this mosque one of the most beautifully elaborated 
specimens of Moorish work. Later on in the 
Alhambra they copied as a decorative feature 
the intersecting constructional cusped arches of 
this mosque (Fig. 21). Ail the arches are horse- 
shoe, and many of them cusped. 

The mosque of Ibn Touloun, Cairo, 877 A.D., was 
constructed entirely with new materials from the 
designs of a Coptic architect. Its plan is similar 
to the mosque of Amrou, except that the'aisles run 
parallel to, and not at right angles to, the Mecca 
wait It is bnilt in brick covered with stucco, 
highly decorated with Coptic inscriptions and 
ornament. The arches are aU pointed— the earliest 
instance of their emplo 3 rmetit above gTomui 
[N.B.— The pointed arch is found in the drains 
under the palace of Kimroud.] 
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The monqiie of Btiltan Hamton in Cairo, 1866 jld ^ 
15 a wia^on from the preceding. The prayer 
chamber ocmsistB of a huge recess or transept 69 feet 
wide, 90 feet deep, and 80 feet to crown of arch. It is 


which was bnflt by Ohfistlfln architeots for the 
Hoalems, and is not quite in aooordanoe with the 
nsnal plan. 

In the mosques of Bgypt and Syria there is a 



Fig 22 .'^The Taje Meral. 


covered with an immense pointed barred vault ; on 
the three other sides of the central court are other 
transepts of less dimensions. 

The portal or entrance to this mosque is 80 feet 
high, and leads to a vestibule crowned by a dome 
carried on what are known as stalactite pendentives, 
—the term stalactite being given to certain features 
of a constructional origin, employed decoratively 
throughout Midiometan building, the most elaborate 
being those of the halls in the Alhambra. 

In the great mosque at Mecca the prayer chamber 
surrounds the court in which is placed the Kaaba 
or holy stone tower, towards which the Mahometan 
turns to pray.* 

Id Syria the principal mosques are that at 
I^mnascus already referred to, the so-called mosque 
of Omar, which is known to the Mahometans as 
the Dome of the Bock — an octagonal building of 
great beauty, which was the rock from which 
Mahomet la recorded to have ascended into heaven ; 
Dud the mosque of Bl- AJcsa, the earliest portiom of 
U4 


feature — the dome — to which we have not alluded, 
and which, though originally restricted to the 
covenng' of tombs, was afterwards introduced so 
frequently into mosques as virtually to become one 
of their characteristic features. These domes are, 
as a rule, built in stone, and covered with the most 
beautiful decoration, that which is called arab 
esque, consisting of geometrical figures interlaced 
with flowing conventional ornament. With the 
domes must also be mentioned the minarets (Fig 
28), which are square towers surmounted with two or 
three storeys of octagonal lanterns, each smaller 
than the other, so as to leave a passage rouhd, from 
which the muezzin or call to prayer is cried by the 
ofiicials of the mosque. 

In Persia, the earliest mosque existing, at Tabrses 
(1204-1211), resembles more a Byzantine church in 
plan, and it is not till near the close of the sixteenth 
century that we find in the great mosque at 
Ispahan a similarity of arrangement to that already 
describedat Cairo and in Kalrwan At tbispertod. 
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however, the etyle had become no far developed 
that the prayer chamber had become a sumptaotui 
hall, surmounted by a dome and flanked by 
other halls roofed with a series of small cupolas. 
The domes In Persian as well as in Indian mosques 

have a peculiar 
bulbous form 
which is not 
found in the 
earlier types of 
Cairene work. 
The great glory 
of the Persian 
mosques is the 
magniflcent wall 
decoration of 
glazed tiles with 
which they are 
covered, and 
which, by their 
brilliance and 
beauty of colour, 
have entranced 
all observers. A 
similar decora- 
tion is found on 
the walls of the 
Dome of the 
Rock (mosque of 
Omar) at Jeru- 
salem, making it, 
with its interior 
decoration of 
marble, one of 
the gems of 
architectural art. 

In Turkey the 
church of St. 
Sophia has been 
the model on 

which the new mosques have had their designs 
based, and with so magnificent a model it would 
be difficult to go far wrong. When we consider, 
however, that in Europe in the sixteenth cen- 
tury the older traditions of art were lost, and a 
revolution in architectural style was taking place, 
it is surprising to find in the Suleimanie mosque, 
built 1650-1558, a building so fine in its proportions, 
«iid possessing so magnificent an interior as to be 
second only to St. Sophia's. In these new mosques 
the prayer chamber is virtually the mosque itself, 
with an atrium or court containing a fountain, and 
this type is followed in other Turkish mosques. 

The Mahometan style in India possesses a greater 
variety than in any other coimtry, owing to the 
occupation by the Moslem conquerors of the earlier 



Fig. 83.--MiNABirr or Mosqcb or 
Wkruaniuc, Cairo 


buildings existing, which they altered or added to, to 
suit their own requirements. The great mosque at 
Delhi, for instance, is partially Hindu and partially 
Saracenic, and the same is found in the mosque at 
Ajmir; the walls and arched openings belong to 
the latter, the pillars to the former, the plan in 
both oases following the typical arrangement of the 
mosque of Amrou in Old Cairo. The most perfect 
mosque of its kind, and one in which the earlier 
forms have become thoroughly engrafted into tho 
Indo-Saracenic style, is the Pearl mosque at Agra, 
built in white marble. The principal diflEerences 
which we have to note in Indo-Saracenic work are 
its far greater solidity, owing probably to the 
influence of the earlier Indian work; a higher 
development of design and increased grandeur in 
the entrance gateways to the mosque, which 
at Futteypore-Sikri and at Jaunpore constitute 
features of greater size and magnificence than any 
found elsewhere; and lastly, the increased value 
attached apparently to the erection of sumptuous 
tombs, the Taje Mehal at Agra (Fig. 22) being 
the most magnificent mausoleum in respect of size, 
conception, and richness of material (marble inlaid 
with precious stones) ever erected. 


POLITICAL ECONOMY.— II. 

[Continiud Jhm p. 87.] 
MONBY.-CAPITAL. 

Value when expressed in money is called price. 
What then is money ? 

Omitting, for the present, paper Tnaney — which it 
will be clear on a moment’s reflection is only valuable 
because it is supposed to represent so much coin — 
and token moTiey, i.e,, shillings and pence (for 
reasons which will be clear hereafter), let us con- 
sider gold coinage, or the silver coinage of those 
countries where silver, not gold, is a standard. 

Travellers in uncivilised countries usually carry 
with them something the natives are likely to want, 
and to be ready to take in exchange for food ; such 
as knives or cotton cloth, or strings of ornamental 
beads. Now if (as sometimes happens) the natives 
have more of these things than they want, the 
tni>*eller is in a difficulty. In early times, when 
neighbouring tribes lived very much alike and pro- 
duced few things, and each produced much the 
some things, this difficulty must often have arisen. 
But there has occasionally been some kind of thing 
that everybody is likely to want, and for wbioh 
everyone will exchange something. Even in quite 
civilised times this has happened ; thus in Vir^nia 
in the last century, when there was a scarcity of coin, 
sm%ll quantities of goods were often exchanged for 
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^^baooo. Savages have often thonght that smne 
kind of shell or ornament brought Inok or was ia 
3ome way sacred, and have been ready to take any 
number in exchange for goods. When the Pilgrim 
Fathers settled in Massachusetts they found that 
on the beaches were shells highly valued by the 
Indians. Strings of these shells, called wampum, 
were thus readily accepted by the Indians in ex- 
change for furs ; and for more than a century 
the chief thing the Indians took for their furs 
was wampum, which was measured in strings of a 
certain uniform number of shells. Now very early 
in history the same sort of feeling seems to have 
existed about gold and silver Everyone was glad 
to possess bits of them, partly for their beauty, 
partly, perhaps, because they looked as if they were 
somehow connected with the sun and moon, which 
were worshipped as gods, and so their possession 
might bring good luck And as everyone desired 
them, everyone was glad to exchange goods for 
them ; so they became the goods most commonly 
exchanged. Before they were plentiful, cattle had 
often been exchanged for goods; for in an early 
state of society, when pasture land is plentiful, a 
few more cattle are no more expense to feed, and 
everj'one is proud to have more than bis neighbours 
if he can. But gold and silver possessed great 
advantages over cattle they were portable, they 
were easily divided, they did not j>ensh like cattle, 
one piece was as good as another piece of the same 
size and fineness They seem then to have been 
generally adopted in very early times as circu- 
lating mediums, not deliberately, but gradually and 
half-consciously At first they were exchanged in 
bars, with a stamp to show that they were of a cer- 
tain purity; later on, to prevent fraud by clipping 
or scraping, they were cut into coins, rounded, and 
stamped on both sides 

But it must always be remembered that coin is 
still a commodity. Even now if we take French 
gold coin to a money changer’s, he will talk about 
** buying” the coin It is a peculiar kind of wealth, 
with the special use that it ensures command of a 
definite amount of commodities as no other kind of 
wealth does. By the invention of gold and silver 
coin we can, ns it were, store up for future use the 
purchasing iwwer which is value with the certainty 
that we can use it when we want to. We can, of 
course, exbhange our other goods, but we must wait 
till we find someone who both wants them and has 
what we want, which may be a long time. Even 
then they may be damaged, and their purchasing 
power is quite uncertain By the use of money we 
do each exchange of goods for goods in two parts, 
very often separated by a long interval of time. 

Honey thm (with certain exceptions referred 


to above) is a commodity selected by the general 
consent of society to effect exchanges in, originally 
because everyone prised it for its own sake, now 
because it has obvious advantages over any other 
commodity which might be used for the purpose. 
It is easily divisible, very durable, very portable, 
the coins of the same siie and weight can be mode 
absolutely uniform in value ; and it fluctuates far 
less — except when we compare periods a century or 
two apart— in its value, or purchasing power over 
goods, than any other kind of goods does. It is thus a 
medium of exchange, a meature or standard ef ra/us, 
and a sdore of purchasing power. 

In all countries, to secure that the coin shall be 
what it professes to be, Government has undertaken 
its manufacture, and declared that certain kinds of 
coin mast be used, if the creditor demands it, in 
effecting a payment. But this is only to protect the 
creditor from being cheated. Except when the 
coinage is not what it professes to no part of 
the value of a coin is derived from the Government 
stamp — except so far as the purity and genuine- 
ness are thereby guaranteed. But in many coun- 
tries coins of other countries circulate quite as 
freely as the coin of the country. Thus English 
sovereigns are said to be almost the only gold 
seen in Portugal. In some great commercial cities 
in the last century so much foreign coin was 
in circnlation that payments were often made in 
half a dozen different sorts. The first bank at 
Amsterdam was founded expressly to save the 
merchants the trouble of calculating how much 
they had received. They took their various coins 
there, the values of the coins were reduced to a 
common denominator, and the merchants credited 
with the value of the result, expressed in the terms 
of a currency called “ bank money.” 

We must guard ourselves against exaggerating 
the importance of money, great though it is. As a 
matter of fact in the large wholesale traffic of 
modem times, still more in trade between nations, 
not the half of the hundredth part is conducted 
with actual coin. Bills and cheques (as we shall 
see by-ancl-by) have virtually chraged whoUsale 
trade into barter again. The over-estimation of the 
importance of money led all the statesmen of 
Europe in the seventeenth and eighteenth centuries 
into the mistaken financial policy calledthe mercan- 
tile tysiem. 

They did not exactly believe (as it is sometimes 
said) that money alone was wealth, but they acted 
as if they did. In the then condition of Eurc^ 
wars were very likely to break out, and they thought 
that each country ought to be prepared, first, 
by manufacturing for itself as far as » 

next by getting as much gold and silver os poMible 
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Inlo the ocmntry and keeping it there. Thie wae 
dolie by putting high duties on importe—becanse, 
H waa thought, if goods are brought from abroad 
coin will go out of the country— and offering 
Twrions inducements to merchants to export goods, 
80 that the coin paid for them should come in. 
Then, with plenty of coin in the country, we shall 
(they argued) be able to pay for what we want 
readily if a war breaks out. Adam Smith exposed 
the weakness of this argument in a way we shall 
describe under Foreign Trade ; and showed that 
the country would really become rich and powerful 
faster if the citizens were allowed to make and sell 
as they pleased, or at least with as little restriction 
as possible. 

We have given much space to value and 
price and: mcriey because political economy is 
primarily the science of exchanges. Its central 
notion is value. A commodity is not wealth unless 
it has value. Wealth, however, is almost always pro- 
duced by labour, though its value may not stand in 
any disoemiblo relation to that labour. 

Political economists usujilly enumerate the con- 
ditions of the production of the wealth as three — 
land, labour, and capital. This enumeration is not 
very satisfactory scientifically, dating as it does 
from a time when force or energy was hardly 
recognised as a real thing. “ Land ’* in it includes 
all forces of nature before human effort has done 
anything to them, and “ capital ” those forces after 
that event. “ Labour," too. is of two kinds : mere 
muscular effort, such ns lifting^ a box or pulling a 
rope, and intelligent direction of force by tools and 
maohlnery or otherwise. As civilisation advances 
mere muscular effort is replaced by machinery, 
with very great benefit to the world at large, though 
often with inoonvenienoe and suffering to the par- 
ticular people oonoemed. It is truer to say (as 
Mill did) that the requisites of production are 
labour and natural agents. But as a rough pre- 
timinary division we may preserve the threefold 
division into land, labour, and capital. It has a 
reason in the history of the science, viz. : that in 
England and Prance, where political economy was 
first studied, the product in the last century was on 
the whole divided between three great classes— land- 
owners, labourers, and capitalists. As their shares 
of the product were found to depend on different 
sets of causes, it was natural to take separately 
whet they contributed to the process of production. 

** Labour " is divided by economists into produc- 
tive and unproductive. “ Productive ” labour pro- 
duoee utilities fixed and embodied in material 
objeota. Thus a tailor who makes a ooat, an agri- 
cultural labourer who sows or reaps com, or feeds 
cattle, is a productive labourer. So all labour of 


transport counts as productive labour, beoause* 
according to Biill, it confers on goods the utility 
of being in the place where they are wanted." 

The exact line between productive and unprodno* 
tive labour is rather hard to draw, and many rather 
silly things have been said about the “ stigma " 
cast on labour by describing it as unproductive. It 
is forgotten that political economy uses the term 
in a sense of its own. “ Production is not the solo 
aim of human existence," as Mill truly remarks; 
and the highest and most useful labour possible^ 
the labour of the great religious or moral teacher, 
of the philanthropist, of the missionary, is -only 
indirectly productive— if it is productive at all — in 
the special sense of political economy. It has been 
proposed to make an intermediate division — the 
indirectly product i\e~*to include the labour of the 
schoolmaster for instance, because in most if not all 
trades men are better workmen if they have had a 
good general education But it is very hard to draw 
the line. Borne sort of amusement is necessary if a 
w'orkman is to be efboient, and so the people who 
amuse him might be called “ indirectly productive 
labourers.” But is the ticket- taker at a music-hall 
an indirectly productive labourer ? Yet he is part 
of the establishment. 

The fact is, any number of idle discussions may be 
raised about these preliminary notions. If we were 
going to dcKluce our conclusions without dealing 
with the facts, it would be very important to make 
our definitions precise at first. As we only deduce 
conclusions to verify them by comparing them with 
the facts, very precise definitions do not matter ; we 
can wait and see if difficulties arise. By oonvention 
productive labour includes the labour of protection 
— the soldier, the magistrate, the policeman — who 
prevent wealth from being destroyed, and ensure 
the security necessary to production. 

Of “ land,” as understood by the political econo- 
mist, we need only say that it includes agricultural 
land, building-sites, mines, fisheries, water-power, 
and generally every source of wealth in nature 
apart from the labour expended to make it useful. 
It is gonemlly (for simplicity) assumed that it is 
owned in separate lots by individuals, which is true 
on the whole of the most advanced countries in the 
present and the last ce^itury, but is very far from 
being true of all times or countries. 

labour works on land with capital, or on the 
products of land, which are part of capital, with 
other capital, and so confers on material objects 
fresh capacities of satisfying desire. 

Capit^ is defined by the political economist as 
wealth set aside to assist in the productioii of 
future wealth. Sometimes, but less aconntely, he 
takqs it in the popular sense, ** that part of a man’s 
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po«6Ml<ms wliiob be expects uo sffmxl him a 
reveDne.” Famitare, for instance, is not capital in 
tbeseoond sense, except to a person who lets famished 
lodgings ; in the first sense it never is capital at all. 
The cabinet-maker, it may be said, produces wealth 
for himself by selling it. But he does not add to the 
general stock of wealth by selling it, but by making 
it. The addition to his own stock of wealth which 
arises from his selling it is a case of mere transfer 
as regards the sum total of existing wealth. So a 
horse in a circus is capital ” in the second sense, 
not in the first. His owner by exhibiting him 
transfers wealth, in the form of coin, from other 
peoples' pockets to his own. But a horse employed 
on a farm, which draws a reaping-machine or takes 
goods to market, is capital in the first sense. 
Economists sometimes make farther refinements by 
speaking of “ personal capital,” i.e., abilities, but in 
the sense in which we have defined wealth, these 
are not wealth and cannot be capital. 

Capital is divided by economi.sts into “fixetl” 
and “ circulating ” The use of all capital is to be 
consumed. In being converted into fresh wealth it 
perishes as capital. But some perishes as capital 
at once — coal, raw material, the food and clothing 
consumed by productive labourers, though as a 
matter of convenience an equivalent of this food 
and clothing is usually given them as money 
wages ; all this is called circulating capital. Some 
only wears out gradually — machinery and tools ; 
this is called fixed capital. As society progresses 
the proportion of fixed capital tends to increase. 
More machineiy, and of a more elaborate and ex 
pensive kind, is introduced instead of hand labour, 
and this increases the aggregate of pro- 
duction in the long run. 

Now capital is clearly the result of 
saving, and an increase of capital tends 
to increase production. Moreover, with- 
out capital production is impossible. 

The more saving there is then — not 
hoarding y but application of wealth as 
capital — the more production there will 
be, and as every increase of production 
must eventually tend to leave people 
firee to have more wants and to try to 
make more things to satisfy them, the 
more employment there will be. 

Hence we can easily see the fallacy 
of the doctrine that expenditure on 
things which are not capital is ** good for trade ” as 
a wb<de. It is good for certa^ traders and for the 
makers of the things. But, were the money spent 
on— that is, exchanged for— things that can be oon- 
verted into fresh wealth, or used to produce It, the 
wealth now oonsumed and done with woulji be 


oonsumed and oome back agfain with a tmiiltui 
The present producers of the things which are not 
capital, I.S., luxuries, would have to turn to the pro- 
duction of things that are capital, and with more 
capital there would be more and ever-increasing 
employment. 

In one way indeed, but quite an indirect one, 
expenditure on luxuries i* good for trade. The 
more wants people have, the harder they will work 
to satisfy them, and so the more wealth there will 
be in the world, and the more wealth there is, the 
more people on the whole get a share of it Wealth 
has always a tendency to be diffused, to be parUj 
exchanged for services or goods to satisfy fresh 
wants. The large fortunes of individuals grow, but 
they grow not by being hoarded but by being spent, 
by being consumed by the owners, or by other people 
to whom the owners lend them, in such a way 
that they oome back with an increase. 


APPLIED MECHANIOa— X 

[Continued from p. 01.] 

USEFUL HOR8B-POWER~THB PRACTICAL MEASURE- 
MENT OF ENERGY AND POWER BY MEANS Of 
DYNAMOMETERS — DYNAMOMETERS OR WORK- 
MEASURING MAOHINES-NUMBRICAL EXAMPLEa 

In the last lesson we explained pretty fully how the 
energy given by the steam to the piston of a steaa 
or other heat engine, in a given 


interval of time, could be mea 


sured. There are other ma 


chines, as well as engines, in 


which a record of work done 


^ 



can be automatically traced ; but in the vast 
majority of cases the work must be measured in a 
different way. Suppose, too, that we know the 
indicated horse-power of an engine, the power 
aetvaiiig given out by the engine is less than tftdi 
and i» often of far man importance ; this 
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bone-power being tunallj measured bj means of 
on instrument called a dynamometer*’ — the name, 
however, scarcely Indicating the real purpose of the 
aj^mratus. In these days, when ^^ciefufj/ is of so 
much importance, it is of the greatest consequence 
that the student should be familiar at least with a 
few leading forms of apparatus for this purpose 
and with the principles governing their action ; for 
the question of the efficiency of any machine in- 
volves the measurement both of the work given to 
the machine and of the work given out by it. 

DYNAllOMETEES OB WOBK-MEABUBIBG 
MACHINES. 

A dynamometer,” as the name Implies, is a 
** measurer of force,” and the older forms of this 
apparatus were some- 
what similar to our 
spring - balance. Mo- 
( dem dynamometers 
nieaturers of 
energy^ and may be 
divided into two 
classes ; dbiorption 
and irammiuion dy- 
namometers ; the 
former wasting the 
energy by friction 
whilst measuring it, 
the latter transmit- 
ting it without much 
waste. If a record of 
the time during which 
a given amount of 
energy is wasted or 
transmitted be kept, the instrument may be used to 
measure power, and it is to this purpose that most 
modern dynamometers are applied. 

ABSOBPTION DYNAMOMETEB8. 

The following rule will give the power dbtorbed 
by any absorption dynamometer in which the 
energy is wasted by the friction of a brake-block 
or strap on a pulley, viz, ; — The algebraic sura of 
the moments of all the externally applied forces, 
taken about the centre of the brake-pulley and 
measured in pound-feet, multiplied by the angular 
velocity of tlmt pulley in radians per minute, and 
divided by 33, (KX), gi\es the horse-power. 

The pTony liraite.—Onn of the best known and 
iQOSt widely used of absort^tion dynamometers is 
the Fttmy brake. It was invented about the year 
1820 by Piobert and Fjirdy, but improved and 
brought into successful use by Prony. There are 
many modifioations of it in use, but the form shown 
in Fig. 59 will best illustrate the characteristic 
features of the instrument. It oonslats of a beam 



AB to which one of the brake-blocks 55lafasten6d, 
the other being fastened to a similar but Bhorter**^ 
beam, and both pressed against the rim of the 
brake-pulley (which should be strong and truly 



cylindrical, and which rotates as shown by the 
arrow, being driven by the motor to be tested) by 
the screws 5 A which can be tightened during the 
test till the beam just floats in the horizontal 
position and midway between the two stops nn. 
In this position the moment of Ahe total friction 
between the brake-blocks and pulley is just 
balanced by tlie moment of the weight w, the beam 
itself being counterpoised by a weight shown in 
dotted linc*^. The moment of the weight w is 
w X B, hence if \v is in pounds and B in feet, the 
horse-power absorbed is given by the rule, 


HP = - 


< n y 
33000 


where n is the number of revolutions the brake- 
pulley makes per minute. The dash-pot D is 
attached to a wall or some 
separate support, and is filled 
with oil or other^ fluid, its ob- 
ject being to still the vibrations 
of the beam A B. 

Ca/rpentiere Ih/namometcr . — 

Ingenious methods have been 
adopted in order to make a 
dynamometer automatically 
adjust itself to variations in 
the coefficient of friction be- 
tween the rubbing surfaces. 

Among these, that adopted by M. Carpentier (Pig. 
60) is noteworthy. 'The shaft b, conveyiz^ the 
power to be measured, carries two pulleys, A being 
fast and B loose on the shaft The puU^ B hat a 
fian^ y, in which is fastened the centre of a rope 
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which Ib coiled round the two pulleys in opposite 
directions as shown, and which bears two unequal 
weights w and n>. The direction of rotation is 
such as to lift the larger weight if the rope does not 
slip on the pulley A. If an accidental increase of 



friction does take place the weight w is lifted, and 
the amount of lapping of the belt on A, and hence 
the total friction, are diminished ; so that there is 
always just sufficient rope on A to cause a steady 
waste of all the energy supplied. The weights w 
and TV are carefully adjusted, so that the automatic 
adjustment will only have to compensate for small 
changes of friction or load. 

ItaffarSs Dynamometer is on the same principle — 
is, indeed, a modification of Carpentier’s. In it the 
larger weight, instead of being fastened directly to 
the belt or rope, is hung from one end of a lever 
with equal arms, the belt being fastened to the 
other end. This arrangement wdll readily be under- 
stood from an inspection of Figs. 61 and 62, which 
are respectively an elevation of the apparatus and 
a plan of the pulleys. The weight w (Fig. 61) 
hangs on the belt /, which takes one half turn over 
the top of the fast pulley, and is fixed to the 
cross-bar d d (Fig, 62) ; two other belts e are fixed 
to <f, lapi>ed over the lower half of each loose 
pulley, and are then attached to the end of the lever 
O H (Fi^. 61), from the other end of which the larger 
weight w is suspended. The motor to be tested is 
coupled directly to the shaft, which carries these 
pulleys, by means of a universal joint. The rule 
for <^culating horse-power, in this and the last 
apparatus, is the same as the rule already given for 


the Prony brake, except that the not load w - is 
substituted for w, and B is the radius of the pulleys. 

Ayrton and Parry’s Absorjitum Dynanumoter.^X 
much simpler and equally effective methoi^, of ad- 
justment has been devised by Professors Ayrton 



and Perry. It is shown in Fig. 63. The belt or 
rope is of unequal roughness — shown as unequal 
thickness in the figme — and as the coefficient of 
friction diminishes by the wearing of the surfaces 
of the belt and pulley, a rougher portion of the belt 
is drawn on to the pulley and the friction — 



automatically increased. The pulley is generally a 
flat one with projecting flanges, and the belt em- 
ployed an ordinary leather or cotton belt, the 
necessary roughness being obtained .by lacing the 
belt with a rough thong or lace. The rule for 
horse-power is the same os in the last case. 

The Appold Brake . — The djmamometer of TAesasn, 
Amos and Appold, which was formerly used in 
testing engines at the Royal Agricultural Society's 
Shows, has attracted oonsidmble attention. 
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TWf ingeoiotif antcnnatic adjustment will be 
tmderatood from an examination of Fig. 64. 

It will be teen that there it a screw B at one tide 



for adjusting the brake-strap p to the proper tight- 
ness. The a^ftoTnatic adjustment is by means of the 

bent lever K, 
which, if the 
friction becomes 
a little too great, 
moves round a 
little in the di- 
rection of the 
arrow - head 
about the pivot 
X, the weight w 
being lifted. The 
point B being 
farther from the 
pivot than c, 
moves farther, 
hence the effect 
is the same as if 
the brake-band 
had been length- 
ened ; the fric- 
tion between it 
and the pulley 
being corre- 
spondingly di- 
minished. There 
is, therefore, 
always a tend- 
ency to return 
to a condition of 
<^7. equilibrium, for 

should the fric- 
tion beoomo Ism the opposite effect is produced. 
Thu U a rery ingenious arrangement, but it has 
been pointed out that there is an waiiiMiiired force 


at the point x, whioh U greater the more the bom- 
pensating lever comes into play; hence the indioa- 
tions cannot be re- 
lied on for accuracy. 

If, however, the 
compensating lever 
is arranged as 
shown in Fig. 66, 
all the forces can 
be taken into ac- 
count. If things are 
so adjusted that the 
lever floats midway 
between the stops, 
the power absorbed 
is given thus, n hav- 
ing the meaning al- 
ready given to it ; — 

— _ (WxB — 

83000 

In recent tests of 
engines, conducted 
with great care, simpler forms of d 3 mamometers — 
shown in Figs. 66 and 67*~were used. The reader 
will have no difficulty in understanding the action 
of each from an inspection of the fig^ure. The 
brake-strap or rope may lap either half or com- 
pletelyTound the pulley to wliich the power to be 
measured is supplied. The rule for both of these 
cases is 

ttb _ (W - V?) r X 2im 
* 88000 ’ 

w and w being measured in pounds, r in feet, and 
n in revolutions per minute. These brakes are 
easy to construct, work well, and give accurate 
results. The foregoing dynamometers are usually 
employed to measure the power given out by prime 
movers and motors, such as steam or gas engines, 
electro-motors, etc. On the other hand, ^ 

TIULNBICISSION DTNAMOMETEBS 
are generally used to measure the power given to 
pomer-a^Borhing machines, such as pumps, etc. 
Some of them can remain in position permanently, 
so as to show at any time the amount of power pass- 
ing through them to one or a number of machines. 

Ap^on and Perry's Dynamometer Coupling.-^ 
Such an apparatus is the dynamometer coupling of 
Professors Ayrton and Perry. As shown in Fig. 68, 
it is really a coupling for connecting two lengths of 
shafting, not rigidly, as is usually the case, but 
through the medium of spiral springs, whioh yield 
and sffiow certain amount of motion of 

* Figs. 60 and 6T are, by kind psmltskai, copied from the 
repeat on Mr. W. W. Beenmont's paper on ** Trlettoo-Brake 
Dynamometert'* in the Minatea of Prooeediaga of the loStttu- 
tion of Olvil Bnglneen, vtd. xev. 
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• the one half of the oonpUng or one lengpth of shaft, 
^selatiTelj to the other. Thie yielding or relative 
motion Is magnified in a most ingenious way, which, 
however, is somewhat difiicult to understand from 
the picture. The bar D, instead of being 
as shown, is really fastened to th»faHker 
half of the coupling, and a pin from it 
engages a little link which acts on the 
light pointer pivoted at F. The direction 
of rotation is that shown by the arrow, 
and the farther length of shaft tends to 
get in advance of the nearer when power 
IS being transmitted; hence the bar D ^ 
pulls the end B of the pointer in nearer 

the centre of the shaft as the amount of 
power transmitted becomes greater. The pointer 
at B carries a bright silvered bead, which, rotating 
near the blackened disc A, seems to describe bright 
circles ; and a scale arranged in front of the pointer 
gives the -adius of that circle, or rather shows the 
distance, radially, of the circle the bead describes 
from that described by it when no power is trans- 
mitted. The reading on the scale, then, is a 
measure of the horse-power (really the 

• torqw or turning moment) transmitted if 
the speed of the shaft is known and con- 
stant. 

SmitKi TraimmsBion Dynamometer or 
Ergometer is a very useful and ingenious 
instrument. It is shown in section in 
Fig. 69. It consists of a hollow shaft on 
which are mounted two pulleys, D fast 
and G loose on the shaft. The pulley D ^ 
has attached to it the bearings for a 
bevel-wheel H, which gears with two 
others, K and M, the bearings of which are 
fixed to o. Wlieels K and M have each a 
little drum attached, on which steel wire is 
wound in opposite directions in the two cases, the 
wire being attached to a cross-bar L passing through 
a slot in the shaft, this cross-bar being fastened to 
the end of a spiral spring a occupjring the centre of 
the hollow shaft. Pulley D receives the power by a 
belt, and o gives it off after measurement. When 
power is transmitted, the pulley o tends to lag 
behind D, and this relative motion of the pulleys 
cauBes a relative motion of the bevel-wheels ; K and 
M moving round on H and winding up the steel 
cord, therefore elongating the spring. This elonga- 
tion is really a measure of the torque applied to the 
shaft, and is shown by the pointer on the dial Q, the 
speed of the shaft being given by the speed indicator 
B. Henoe the two factors of horse-power, torque Bjod. 

are given, and the horse-power is obtained by 
multiplying the two readings together and dividing 
or multiplying by a constant number, which has 


been determined for the particular apparatus. 
This dynamometer has the great advantage over 
some others of giving the horse-power at amy speed 
without the necessity of introducing a correction. 



Hqfner^Alt-eneck's Belt-temion Dynamometer > — 
This is the last dynamometer we have space to 
describe. It was first brought to public notice In 
this country in 1879. It is designed to measure 
the difference of the pulls in the two sides of a belt 
which transmits power. The principle of the in- 
strument will be understood from Fig, 70, which, 
however, is only diagrammatic. 



The pulley A receives the power and drives the 
pulley B by means of a belt, which Is deflected over 
the g^ide-pulleys c and D, mounted on a frame 
which is guided to move vertically. The lower 
half of the belt being the tighter portion— since A 
drives in the direction shown — there is a tendency 
to move the frame f, carrying the guide pulleys, 
downwards against the pull of the spiral spring B, 
the nut K of which is tightened till the pulleys 
assume a symmetrical position as in the figure. 
When a larger amount of power is transmitted it 
takes a greater pull in the spring-balance to keep 
the guide-pulleys in the proper position, in fact the 
pull recorded in the spring-balance is a measure of 
the horse-power transmitted at any constant speed ; 
in reality it measures the difference of pull in the 
^wo sides of the belt, which the reader is already 
awareis proportional to the horse-power transmitted 
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If the epeed does not Tary. Tbe actual form of 
the instrument is different from that shown, but 
the drawing illustrates the principle on which it 
works. 

An Instrument very similar to that shown in 
Fig. 70 has been us^ with success by Professor 
Blihu Thomson, of the United States, in measuring 
the power given to dynamo machines. In that case, 
Professor Thomson suspended the frame F from 
the short arm of a lever, the longer arm of which 
carried a movable weight. The lever was graduated 
so that the position of the movable weight in- 
dicated the horse -powder transmitted at a certain 
speed. The student will gain much useful informa- 
tion by studying the way in which the elementary 
laws of mechanics are applied in the various 
machines described.* 

numehical examples. 

1. A Prony brake is used to measure the useful 
horse-power of a certain steam-engine, the testing- 
pulley being keyed on the crunk-shaft of the 
engine. It is found tliat there is equilibrium when 
a weight of 102 lb. is suspended from the lever, the 
centre of gravity of this weight being 8 feet from the 
centre of the pulley. If the speed of the shaft is 98 
revolutions per minute, find the useful horse-power. 

Referring to the rule given for this dynamometer, 
we have 

102 X 8 X 0-2882 x 08 

= 88000 

St 15-28. 

2. A Raffard (Cnrpentier) dynamometer is used 
to measure the power given out by an electro-motor. 
If the weights w and (Fig. 61) are 68 and 20 lb. 
respectively, the diameter of the brake-pulleys 
being 14 inches, and their speed 1,200 revolutions 
per minute, find the useful horse-power of the 
motor. If the motor receives a current of 62 
amperes at a pressure or electromotive force of 100 
volts, find its efficiency. 

Referring to Fig. 61 it will bo seen that the lover 
GH has equ<il arms, hence it serves merely to 
transfer the force due to the weight w to the belts 
at e, the dimensions of this lever not entering into 
the calculation. 

The dynamometer really consists of a fast pulley P, 
with a bolt lapped half round it, one end being pulled 
by a force of 68 lb., and the other by a force of 20 lb. 

The power absorbed is therefore 
(<W - 20) 7 ^ 

' 88000 12 ^ ® ^ ^ ' 

« C-4 hom-power netrly. 

* For a fuller trentinent of this suttfeot the student Is 
referred to the “Proceeding* of the Institution of CSvil 
Engineers for 1880,“ the EU^trieUxn for 1888-84, ind the 
ifeelMiaM ITorld tw 1880. 


» 


The effidency of the motor, the ratio ol tlia i 
power it gives out to that which it receivee ^ 


I f I** 


S 6-4 


62 y 100 


740 

: *77 or 77 per cent. 


8. The horse-power of an engine is meaaured by 
a simple dynamometer, such as that shown in Fig. 
63, the weights being 210 and 30 lb. respectively, 
and the speed of the pulley 150 revolutions per 
minute. If tbe mean radius of the circle described 
by the centre of the rope or belt is 2J feet, find the 
useful power of the engine. 

Answer, 12*8 horse-power. 

4. In using the modification of the Appold brake, 
shown in Fig. 65, it was found that thqre was 
equilibrium when the larger weight was 118 lb., its 
distance from the centre of the shaft being 2 feet 
8 inches ; the smaller weight being 20 lb., and Its 
distance 4 feet 8 inches; and the speed of the 
brake-pulley 216 revolutions per minute. Find the 
power absorbed. 

In this case the horse-power is 


018 X 2-26 - 20 X 4*66') x 2 x 8-1416 x 216 
83000 ’ 


which gives 7*08 as the answer. 

5. In testing the eflBciency of a certain machine, 
the power it received was transmitted through a 
Smith’s transmission dynamometer ; and it was 
noted that the dynamometer showed a torque of 
480 pound-feet, and a mean speed of 178 revolutions 
per minute. Find the power transmitted. 

Answer, 16-26 horse-power. 

6. By means of a Hefner- Alteneck's belt-tension 
dynamometer, it was found that the difference 
between the pulls in the two sides of a belt which 
tmnsmitted power was 188 lb., the diameter of the 
pulley driven by the belt being 15 inches, and its 
speed 280 revolutions per minute ; find the amount 
of power transmitted by the belt. 

Answer, 6-26 horse-power. 
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Vocabulary. 


Addormntato, -a, 
asleep. 

AfiabiU^ aflkble. 

AmmaiatOt -a, ill, 
unwell. 

Bagno, bath. 

Caprieeiooo, -a, ca- 
pridoos. 

Cato, house, home. 

CMsaa, church. 

CtroonMlto, -a, wary, 
eaulioua. 

Ihmtro, within. 

Bmtrm, rli^thaiid. 


JH fitori, without, Soorteoe, impolite, 
out of dooj-s. discourteous. 

Bi topra, up stairs, Scuda, school. 

St the upper end Sonnotento, tonna- 
or part, etc. ehioeo, -a, aleepy. 

Fuorif out of. Stmvagonte, eocen- 

LA giu, (laffgiu), trie, odd. 
down there, he- Svegli^, -a, awake, 
low there. Tavoh, table. 

LA su (UmuX up Tmtro, theatre. . 

there. JHmido, ~a, timid* 

Ptgro, -a, laay. Voeekto, old. 
SbalordUo, ^i, a- 
maewl , erinfaoiided. 
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** Translate into English 

1. 6l-lanon^ca-prio-ci6-8a. 2. l-od-rasre-gli-o. 
3. Noi e-re-vA-mo sba-lor-di-ti. 4. 6-gli fu di 86- 
pra. 5. ^se sd-no st6-te ain-ma-U-te. 6. Non 
sid-mo noi cir-cso-spdt-ti ? 7. f-o d-ra std-to nel 
bd-gno. 8. S6*no ds-se ti-mi-de 7 9. Voi sid-te pi- 
gri (pi-gre). 10. Non sid-te voi stra-va-gdn-ti 7 
11. £l-la d-ra ad-dor-men-td-ta. 12. E-gli h std-to 
in i-scuo-la. 13. Noi fdm-mo di fu6-ri. 14. ^s-si 
86-no 8td-ti a td-vo-la. 15. Voi f6-ste lag-giih 16. 
Ila-si fd-ro-no las-sd. 17. Noi sid-mo std-ti a dds- 
tra. 18. Tu d-ri son-no-ldn-to. 


VOCABULAKT. 

Ahbenchi, though, Egli crede, be be- Partare, to speak, 
although. lieves. talk. 

Jccordo, aap^ment Etico, consumptive. Prodigo, lavi8h,pro- 
(fiamo d'acoordo, Gid, already. dtgal. 

we are agreed). ImbecilU, imbecile, Puerile, childish, 

Jccorto, circum- weak, silly. puerile, 

sped, wise, prud- ImpaxUnte, impa- Eauco, hoarse, 
ent. tient Riooo, rich. 

Auidno, assiduous. Importuno, iinpor- licaltro, shrewd, 

Arz'ertito, warned, tunate, trouble- wary, sharp. 

informed. some. SoiaUicquatore, pro- 

C'axtv, wary, prud- /nj/annoto, deceived. digal, waster. 

ent. Leale, loyal, true. Si dice, they say. 

Cl, there. honest Sincere, sincere. 

Collera, anger. lesfo, nimble, quick. iS'timoto, esteemed. 
JJelueo, deluded, de- ifaoro,thin, slender. Temerario, rash, iii- 
oeived. Mmaano, sickly. considerate 

Pi mezxa taglia, Afodrmto, moderate, Tetro, dismal. 

middle-sized. sober, tem()erate. Vahreeo, valiant, 

Dluipatore, squan- Orgogliim, proud, brave. (kind, 

derer. ^ughty. Umano, humane, 


Exebcisb 28. 

Translate into English : — 

1. Si-i as-si-duo. 2. Si di-ce ch’f-o si-a sti-to 
te-me-rd-rio. 3. Si6-mo u-mii-ni con tiit-ti. 4. l-o 
non sa-r6-i co-si tO-tro, se non f6s-8i mal-si-no. 6. 
Non 6s-se-re im-pa-zi6n-te. 6. Non si-a co-sl pne- 
ri-le. 7. sa-reb-be std-to im-por-td-no a tdt-ti, 
se ci fds-se std-to. 8. Non sa-reb-be si md-gro, se 
non f6s-se 6-ti-co. 9. Non sa-r^m-mo std-ti de-ld-si, 
se f6s-si-mo std-ti pib cir-co-8p6t-ti. 10. Sid-te 
led-li e sin-cd-ri. 11. Sa-rC*b-be-ro std-ti plb cad-ti, 
se fds-se-ro std-ti av-ver-ti-ti. 12. Voi sa-rd-te 
rdu-chi. 13. Cid-do cb’dl-la si-a im-be-cll-le. 14. 
^I-gli-no sa-rdb-be-ro gid qui, se fds-se-ro pib Id-sti. 

VOCABULABY. 

Aknno, aome. gentlerosn’s aer- CoafrtiHo, the c<m* 

Appetite, appetite. vant, waiter. trary. 

Armadio, clothes- Carica, charge, Corag^, courage. 

preaa. place, sitnatiou. Coetume, habit, 

Aeventcre, . cna- Oattim, bad. practice. 

tomer. Cento, hundred. CredUo, credit 

Piglidto, note. Certexm, certitude, Danaro, money. 
hieogno, need. evidence. Jkeiderato, deared. 

Bieoffnwjle, neeea- Chiavt, key. Difarlo, to do it 

■ary, needfuL Cbcckiers, coachman. Di vederla, to see 

one must Contedto, idea. her. 

^iaiyiuieds, 1, thou, C<mdi»eendenMa,coa- Ditpiacere, annoy* 
be, etc., moat descenaion. anoe, tronbla. 

C m mim, vakt Condetta, coodnet JKlo, finger. 


Depcekif peiekk, Naailoe, enemy. Bosolia,themeeal«e. 
stnoe, aeeing, In- NicaCi, aalla, no- Sai tu ckt eoso, doet 
eemuoh ea, aa. thing. thou knoer what 

Dubbh, doubt Noio, ennui, weari- Scoo, with er about 
DubUate, do you ness. him. 

doubt A’otMo, information, 5ervi(d, ' the aer- 

Faooltd, riches, advice, news. vants. (knitly es- 

prosperity. Ordine, order. tablishment 

Eiorino, florin. Ottenutc, obtained. Scgerenmi, patience. 
Gamba, leg. Partin, to depart Soggnione, coii- 

Oeaio dandarvi, a Pnfttaro.de^iarturc. straint *we, fear. 

miud to go there. Pauro, fear. Speranea, hope. 

Qenitori, pL, pa- J^uienea, iwtiouce. Stima. eateein, re- 
rents. Piaoere, pleasure. garu. 

/falwimrxu, embar- Pietd, mercy. Stvjh, stove. 

rassmeut Po’ for poco, little. Tvoeuino, pocket* 

Inchiostro, ink. iVtinaio, door- book, memoimn- 

InquUtudine, trou- keeper, porter. dum-book, 

ble, du-e. PoeaibUe, [lossible. Panto da ^n, so 

Involto, packet, par- Poato, place, jKiat. much to do. 

cel. Poteva ecrivere, Tanto, -o, so much, 

XinoMo, tongue. could write. as much, so many, 

Xo,itliim. Potrd niulan i, he as many. 

Lui, him. will be able tu go Temperino, pev- 

Maestro di rasa, thert\ knife. 

house-steward. Prwto, soon. Tempo, time. 

Maggiore, greater. Precauzione, pre- Timor, tear. 

Hale, pain, sore- caution. Torto, wrong (amr 

ness. Probahile, prolMible. forfo, to bo wrong). 

Hale di teeta, head- Pmdenxa, prud- Tosae, cough. 

ache. eiioe. Vaiuolo, small-pox. 

MerUUo, lace. Punta, point, top, Viaggio, journey. 

Higliore, better. end. Flafta. visit 

Miuore, less. Quadro, picture. Vivacitd, liveliness. 

Modemzione, moder- Eaeconiarulazione, Vivere, to live. 

atioii. reooiinnendation. Voglta dandarvi, is 

X€utrvJUtHocia,rih- Eagione, reason, mind to go there- 
b<m. right (aver ntgio- T/m/e. he wants or 

Nego, 1 deny. iu, to be right). withes. 

Exebcisb 29. 

Translate into English : — 

1. S&-i tu che c6-sa i-o db-bia ? 2. Ab-bl pie-tA. 
di me. 3. Bi-86-gna che db-bia-mo b-na std-fa. 
4. A-\t5 un ca-me-rid-re. 5. Non h pos-si-bi-le che* 
ab-bid-te a-vti-to tdn-to da fd-re. 6. Vu6-le cbe 
dl>-bia-mo buon con-c6t-to di lui. 7. Se tu a-vds-sl 
pru-d6n-za, non a-vrd-sti tdn-ti ne-mi-ci. 8. Du-bi- 
td-te cb’i-o db-bia a-vd-to ra-gi6-ne 1 9. Mi pd-re 
che tu db-bi tor-to. 10. A-vr6b-be a-vtJ-to la cd-ri- 
ca, se non a-vds-se a-viS-to ne-mi-ci. 11. A-vr6-te 
im coc-chid-re. 12. A-vrdin-mo a-vd-to ipag-gi6r 
pia-c6-re, sera-v6s-8i-moa-v6-to 6g-gi. 13. A-vrdb- 
be piCl erd-di-to, se a-v6s-se mi-gU6r con-d6t-ta. 14. 
Pd-re che ab-bid-te md-le di td-sta. 15. Ab-bid-t© 
co-rdg-gio e pre-cau-zi6-ne, 16. Bi-sd-gna a-v6r 
bu6-ne gdm-be. 17. Non nd-go di a-v6r-lo a-vd-t©. 
18. A-v6n-do d-gli tdm-po, potrd an-ddr-vi. 19. A- 
vdn-do d-gli a-vd-to md-le a un dl-to, non po-td-va 
scri-ve-re. 

Vocabulary. 

Chao, chance. Drogklere, druggiat, ifocto, way, manner, 

Chi, who. grocer. means. 

Ck'io poeea tenime Dungue, conse- Neaauno, none, nob 
a cAtoro, that 1 auently, tliere- one. 

should be able fore, then. Pereuadcre, to per- 

to come to the Oenie, people, folk, ausde. convince.- 
knowledge of it men. Popclo, peoi>le, ns- 

J>a aperar, to hope Paeeaae parola, said tion. 

tor. a word. ^lalche, some. 

Divario, digertuM, Jneiaore, engraver. Verao, wmjt 
dUTerenoc. loro, them. dleut ^ 
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Exebcibc 80. 

Tratulate into English •— 

1. Ch (or v% al»o 6c-ci or 6v-vl, v’ha or hAv-vi) 
qnl nh qtt^'Che In-oi-sO-re? 2. Non v% (or &h) 
nesHBii-no (or al-cfi-no), 3. Ci s6-no (or vi s6-no) 
dti-e drO'ghl6-ri. 4. Non rr6-do che ve ne sl-a-no. 
5. Di6-ci 4n-ni sO-no (or fa). 6 (or c’6) sfim- 
pre m61-ta g?n-te. 7 C’6-ra-no (or v’6-ra-no) de’ 
p6-po-li. 8. Non c’e m6*do di per-8ua-d6r-lo. 9. 
Non c'h v6r-Ho. 10 Ddn-que non c’S da spe-r&r 
p6-oe. 11. Vi fu tra 16-ro chi dis-se. 12. Non vi 
£a chi fa'c4s-8e pa-r6-la. 18. Non c’6 cAso ch’i-o 
pds-sa ve-nir-ne in chid-ro. 


ledge, n«*eef««d<Ha 
co-gni-Mid-M. 

Kew, nuO-vo, 

(putting non .be- 
fore the verb and 
alcuno lathe place 
of noX 

No. ad. 

Nooodjr, nea-ti^no. 

No longer, non 
(putting non oe- 
fure the verb and 
piu after It). 

Now, a><U$-to (or 
d-ro). 

Patient, pa-ziin~te. 


Penknife, tm-pt- 
ri-no. l$Ui»-ga. 

Ferseveranee, oo- 

Poor, p6-vo-ro. 

Probably, prthba- 

Ec^lar, T€>goM4o 
ftlur.) or re-po- 
iarre. 

Rich, Hc^. 

Right, ra-gid-ne 
(aver ragione, to 
be rightX 

Soine(iri the sense of 
severalX al^cu^ni. 

Btitl, i»tt prr-tiin-to. 

Tailor, oar-td-re (or 
adr-to). 

Exebcisb 32. 


ThiiiideittonB,feia. 

po-ni-fe ^ 
To employ Umaalf, 

To obtain th^ a 
eon-ee-tfiii-re. 
TraveUingHbeaa, d- 
bi4o da vidp-pie. 
Wliat,efeciU. 

because, per- 


WiU bring it me. 

me io por4o-rik. 
Will maintain, vd- 
glio-no ao-rie-n^-re. 
Wrong, <dr-to (over 
ferto.tobewrong). 


Vocabulary. 


A long time, vn 
All, tuf-to. |j>ds-Jo. 
Already, gid. 
Arrived, ar<rt-vd<‘to 
(witii merf). 

As though, od^ms ae. 
At home, in ed-«a. 
Before, a-vdn-H. 
But, ma (or yw-ro) 
Country, wm-jta- 
gna. 

Courier, oor-rW rr. 
lleoeivt^, 

DlsoourtMUM, in.ft- 


Esteemed, eti-mo- 
to. 

Favourable, JU-vo- 
H-'VO'le. 


For this reason, 
per.o(6. 

Cone, an-dd-to (with 

eeeere). 

Hanghty man, en- 
pir>bo. 

Here, gai. 


Honoured, o*no-rd- 
1 d(»ubt, 

1 Nuid, dia-ai. 

Ill, am-nM-ld-to, 

111 thr inimth, in 
ho(-M. [(<;, 

Incautious, in-cau- ' 
It, ne. 

Kind, u-mn'no. 

lAiHt, scot -to. 

Live, vl’W-te. 
Merchant, mer^cdn^ 
te. 

Monday, lu-ne-di. 
Never, m«-i. 

Old, viC’Chio. 

Or elao, poi-chh al- 
(ri-w^u-(i. 

Parenta, gr-ni-to-ri. 
Pana, Pn-n-gi. 
Returnwl, Hdor^nA- 
to (with easere). 
Bunset, ll tra-moa- 
tdr del 90-le, 
Suspicious, achspet- 
td~ao. 


That you may never 
repent, af-fl-ne 
dl non pen-tir-iH 
md'l. 

Sweet, pleasant, 
ddl^ce pia-c^-vo~le. 

Theatre, teddro. 

There, vi. 

They asked , dolman- 
da-ro-no. 

They say, si di-oe 

Too credulous, 
po crf-du't(i 

To see, a ve-d^-re. 

Unless, pur-chi — 
non. 

Weather, tim-po 

When, qudn-ao. 

Where, d6-ve. 

Whether, ae. 

Who, ehi. 

With them, con 
16-ro. 

Word, pa rd-la. 

Young, pi(i-va-ne. 


Exercise 31. 

Translate into Italian : — 

1. Who has been here ? 2. The brothers of the 
young merchant have been here to see whether you 
were at borne. 3. Where have they been ? 4. They 
have been a long time in the country. 6. When 
were thy parents with tliy uncle ? (>. Last Monday, 
they had arrived there before sunset. 7. I should 
have gone there with them if I had not been ill. 8. 
They say tliat tlie courier has already returned from 
Paris, but 1 doubt it, unless the weather has been 
favourable. 9. They asked where you were. 10. I 
said that you were in tlie theatre. 


Translate into Italian ; — 

1. Thou art right and he is wrong. 2. The count 
had much money, and now he is poor. 3. Why is 
he no longer rich ? 4. Because he was not eoono* 
mical. 5. I do not think so ; we shall probably 
have a thunderstorm^ 6. I shall have a new 
travelling-dresH ; the tailor will bring it me to- 
morrow. 7. Be patient, and thou wilt have all that 
thou wishest. 8. It appears to me that thou hast 
no perseverance in tiiy good intentions. 9. Some 
will maintain that he has not the necessary know- 
ledge. 10. 1 doubt whether he has had what he 


says. 


After, dti-po, 

A study of six 
months, at-i nU-ai 
di atu-dio. 

To learn (be learnt), 
im-pa-rd-rt 

Blockhead, st6l-to 
(or acidc-oo). 

Body, odr-p«). 

Can, ai jtCa-aa. 

Cannot even, non 
sdn-no nep‘pu-re. 

Comfortably, co- 
mo-da-ynen-te. 

Convince, ner-sim- 
df-re. 

Dollar, acu-do. 

Evident, e-ri-d/nde. 

Fine environs, rou- 
ttir-no a-mi-no 
(plur ) 

Greater good mi- 
gliiir b/-ne. 

Here, giij. 

How many, qmndi. 

Hundred thousand, 
o^n-to iHi-la. 


Vocabulary. 

Huygens, U-g£-nio. 

Intinite number, (n- 
Jl-ni-td. 

Inhabitant, a*bi- 
fdn-te. 

I should much like 
to know accurate- 
ly. vor-rf-i bin so- 
di prt-ci-ao. 

It has struck, a6-no 
auo-nd~te. 

Just now, p6c’dn-H 
(or in qui-$topun- 
to). 

Maintained, aoa-te- 
ni-va 

Maintains, aoa-tU- 
ne. 

Men, u6-mi-ni. 

Mind, vain-te, f. 

Moon, lu-na. 

No, non. 

Nowadays, al di 
d'Op-gi. 

Olistinate, o-att-nd- 
to (or te-atdr-do). 

Once, v-na vOl-ta. 


One, al. 

Philosopher, ad-vio 
(or fi-l6-ao-jb). 

Prosj^ct, ve-dd-ta 
(or pdn-to di vi- 
eta). 

Same person, me- 
di-H-mo. 

Say, di-ne. 

Sound, ad-no, -a. 

Statue, rid-tiia. 

Ten o'clock, le diS- 
ci. 

Think, pHa-aa-no. 

Three, (re. 

Truth, ve-ri-td. 

Will oppose, ai op- 
pdn-go-no (dat.X 

Would sell, ven-de- 
rfodie-ro. 

Would give away, 
da-rfh-be-ro. 

Wretched man, mi- 
ae-ril-lo. 

Written, aerU-to. 

Very little, po-cAie- 
ai-mo. 


Vocabulary. 


Exercise 33. 


Aflklr, oAen. 

All tMt thon wish- 
est lMt4o cid Che 
bri-mi. 

Believes, eride. 

Count, echi-le, 

Boonomical, e-oA 
we-mt-ea 

Bnougb, «AAo-eldi»- 


Flue weather, W 
tfm-po. 

For, 4m 


Good intention, Indeed, 4 h ri-ro, 
biuin pro-po-ni- It lo (before the 
min. to verbX 

0 reater satisfection, It appears to me, mi 

mag-aidr aod-dia- pa-re. 

Jb-ai6-ne. It will be neoeeaary. 

Hr says, di-ca. oon-var-rd. 

1 do not think so, Journey, vUaaffio. 

lyd cri-do. Just now, p^nn-ai 

I doubt, dd M4o. (OT pd-eo j^-maX 

In an agreeable Mm^. mM-ti 
manner, ag-gn- Means, mfe-so. 
da-vol-min-te. Neoemry know- 


Translate into Italian : — 

1. There is no means of convincing an obstinate 
bl(X)khead. 2. There was once a philosopher who 
maintained that there is no greater good than a 
sound mind in a sound body. 3. Huyg^^os mttintnina 
that there are inhabitants in the moon. 4. Are 
there fine environs and beautifol prospects here 7 
6. There are many who think that the Italian 
laqguage (san be learnt in three months ocanfortafalj; 
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• and these same persons, after a study of six mouths, 
^not even say : ** I have written just now— It has 
struck ten o'clock just now— I should much like to 
know acoumtely,” etc. 


BBQULAR VliBBS. 

The termination of the Indefinite Mood, Present 
Tense, of all Italian verbs is the syllable •rf. The 
vowel immediately preceding this syllable is the 
characteristic letter of each Italian verb, predominant 
inmost of its tenses, and determining the conjugation 
to which it belongs. This vowel is in the first conju- 
gation a, as, Orvid-rey to love ; in the second conjuga- 
tujn as, te-mi-rey to fear, or crS-de-re, to believe ; 
and in the third conjugation i, as, sen-ti-re, to feel. 
Some of the verbs of the second conjugation have the 
accent on the last syllable but one, or the penultima, 
as, te-mS-re, to fear ; sa-pS-re, to know ; iye-d/‘-re, to 
see ; vo-U-rfiy to be willing, etc. The others have 
the accent on the last syllable but two, or the ante- 
penult, while the penultima is short (ere bre-re), a.s, 
cre-de-re, to believe ; Ug-ge-rCy to read ; pcr-de-rCy 
to lose ; vSn-de-rCy to sell, etc. 

We recommend the pupil to commit to memory 
' and conjugate as many verbs as possible. It will 
be the easiest and shortest way of mastering the 
language. Here are the conjugations of the regular 
verbs, with some additional forms or terminations. 


I. INDEFINITE MOOD. 

Ani-4re, to lovt. 


Avi'Te arn-Ato, to 
have iovod^ 


Av^re ad aui-ire. or 
^aaere per am>are, 
to be about to love. 


Am-inte, loving 


Am-dtt), loved. 


Am>dndo, loving. 


Avtodo am-Ato, 
having loved. 


Av^o ad atn4n, 
or etatodo per 
am . Are being 
vhout to love. • 


Present Tense. 
Tem-^re, to fear. 
Past Tense. 
AvAr tem-iito, to 
have feared. 

Future Tense. 
AvAre a tein-Are, or 
^aaere per tem- 
Are, to be about to 
fear. 

Present Participle.* 
Tern-Ante, feartng. 

Past Participle. 
Tein-Uto, feared. 

Present Oerund.* 
Tem-Ando, fearing. 

Past Gerund. 
Avtodn tem-dto, 
having feared. 

Future Gerund. 
AvAndo a tAm-ere, 
or eaaAndo i>er 
tern - Are, being 
about to Jimr. 


Sent -ire, to feel * 


AvAr Rpnt-ito, to 
luive felt. 


AvAre a eent-lre, or 
Asaere peraent-ire. 
to be about to feel. 


Sent-Ante, or nenzi- 
Ante, feeling, 

Sent-ito, felt. 


Sent-Ando, fteling 


AvAndo aent-iU>, 
having felt. 


AvAndo a aent-ire, 
or eaaAndo per 
aent - ire, being 
about to feel. 


U. 

mng, X-mo, / love, 
A*aiL 
A-nia. 

Pine. Anpttmo. 

i m-ite. 


INDICATIVE MOOD. 
Present Tense. 

Ttei-o, I fear. 

TAm-i. 

T6-IIMI. 

TSem-Umo. 

IVnn-Ate. 

Vfoa-ono. 


SAnt-o, I fed’ 
SAnt-i. 

SAwt-e. 

Sent-Umo. 

Soit-ite. 

8ABt-oii«. 


Sing. AmA-va, or 
smA-vo, / 
loved, 
AniA-vi. 
Anul-ra. 

Plur. Aiua-vamo. 
Ama-vAte. 
AmA-vano. 


In^ferfut Umaa. 
TraiA*va, or temA- 
TO, or temA-a, I 
fiared, 

TeniA-v1. 

TeioA-va ertemA<«. 
Teme-vAnio. 
Teme-vAte. 
TeiuA-A'ano, or temA- 
ano.^ 


Sent-lva, "or aant- 
ivo, ijm, 

Bent-ivl. 

SeQt*iva* 

Sent-ivAmo. 

Sent>ivAte. 

Beut-ivaoo, 


Indeterminate Preterite,* 


Sing. AtnA-i, Hoved. 

AmA-ati. 

Ani6. 

Plur Ama-mmo. 
Aina-ate. 
Aiua-rouo. 


TemA-i, or teinA-ttl,* 
J feared. 
TeinA-iti. 

TemA, or teuiA-tte. 

Tenie*mm<). 

Teme-ate. 

Tenie-ruuo, (tr teinA- 
ttero. 


8enU-i, IJhU, 

Sonti-sU. 
Send. 
Senti-mmo. 
Seiiti ate. 
Sonti*n»no. 


Determinate Preterite, 
Sing. am-Ato, / H6 teiii-uto, I have 
have loved. feared. 

Hai am-ato. Hiu tem-uto. 

Ha nm-ato. Ha 
Plur, AbbiAiuo am- Abbiaino 
Ato 

AvAtt* arn-AN). A\ftte tejii-nb>. 
lianuo am- Uaun<» lem*uu*. 

Atu. 


HA aent-ito, J have 
feU. 

HAi wnt-ito. 

Ha aeut-ito. 
AbblAnic aent-lto. 

AvAte aent-ito. 
Hauuo aent-ito. 


Iniliterminat* Plvjierfeot. 


Suty AvAvanin-Ato, 
7 had loved. 
AM‘\i nm-uto. 
Av^^a am- 
Ato, 

Plur. Aievamo am- 
Htu. 

AvfvAte am- 

IltO. 

A^(•vano anj* 
ato. 


Sing, fibbi nm-Ato, 
/ had loved. 
AvAati am- 
au». 

ftbbe aro-AtOi 
Plur. AvAmmo am- 
Ato. r 

AvAste am* 

Ato. 

fil)bero am- 
Ato. 


Sing Amer-A, J 
shall love. 
Amcr-Ai. 
Amer-A. 

Plur. Amer-Ama 
Amer-Ate, 
Amer-Anno. 


Sing, Arrii am-Ato, 
I shall have 
loveti. 

Avrai am-Ato 

AvrA am-Ato. 

Plur. AvrAino am- 
Ato. 

A^TAte am- 
Ato. 

AvrAnno am- 
ato. 


Sing. AmerA-i, or 
ameria, / 
should love. 

AmerA-tU. 

AmerA-bbeor 

ameria. 


, Aveva teij)-Utt». I 
had feared 
Am*\ 1 tein-uto. 
Aveva tfiu-ub* 

Ave\<UJio teni-bto. 

A\evute teiii-uto. 

Ave\anii It m-ub< 

Jiflermniatf PhtjteiJei 
fibbi teiu-uto, / hud 
feared, 

A\eetl tem-ut<», 

feb>)e tem-uto 
AvAmmo tem-uto, 

AvAate ten»*iito. 

£lbbero tern uto 

Future 

Teraer-6, 1 shall 
fear. 

Teriier-Ai. 

Temer-A. 

Temer-Amo. 

Tenier-Ate. 

Temer-anno. 

Future Perfect. 
Avro tem-uto, / 
shall have /eartd. 

AvrAi tem-dto. 

AvrA tem-dto. 
AvrAmo tem-dto. 

AvrAte tem-dto. 

AvrAnno tem-uto. 

Conditionid Present. 
TeraerA-i or teme- 
lia, 7 should fear. 

Temere-atl. 
TemerA-bbe or te- 
meria. 


AvAva aont-ito, J 
had felt. 

AvAvj aent-iUi. 
Aveva wut-lto. 

AvevAmo sent-ito. 

A^ evutii aent-ito. 

A\A\nuo aent-lto. 


I^t»bj aent-ito, I had 
fit. 

A\eati aent-ito, 

^!:b>le aent-ita 
A V Ammo sent-ito. 

AvAste sent-ito. 

^bbero sent-ito. 


8enttr-6, / ehaUfsel, 

Sentir-Ai. 

Sentlr-A 

Sentir-Amo. 

Hentir-Ate. 

Sentlr-Anno. 


Avrd sent-ito, / 
shall haveJkU. 

Avrai sent-ito. 

Avid seut-ito. 
AvrAmo s«ot-ito. 

AvrAte sent-ito- 

AvrAnno sent-ita 


BentirA-1, or sent- 
iria, 7 should 

feel. 

8entirA-ati, 
»entirA-bbe, or stnt- 
iruu 
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V\m. Amer^mmo. 
Amflr^'Ste. 
iJMrft'bbero, 
or ameria* 
na 


AvrdiamAto, 
I should 
have loved. 

Avr^tl am* 
Ato. 

AvrAbbo am- 
Ato. 

Plur. AvrAniraoam* 
Ato. 

AvrAnto am- 
Ato. 

AvrAbbero 

ainAto. 


Conditional Present. 

Teinere*inmo. 

TeinerA-iit«. 

TemerA • bliero, or 
temerlauu. 

Conditional Past. 
AvrAi tem-ito, I 
should have /eared. 

AvrAfltl tenV'tlto. 
AvrAbbe tem-ilto. 
AvrAmmo teniti'to. 
AvrAste tem-iito. 
AvrAbbero 


Sentinj-inmo. 

^ittirA>ste. 

SentirA . bbero, or 
aeatiriano. 


AvrAl aent-ito, I 
should have felt. 

AvrAatl aent*ito. 

AvrAbbe Henbito. 

AvrAmmo sent^ito. 

AvrAsto aent-ito. 

AvrAbbero aent>ito. 


III. 

Sing, Am* a, love 
thou. 

Von am*Are 
AiU'i, do not 
thou love. 
Plur. Am«iAniO. 
AmAte. 
AtU'iUO. 


IMPBEATIVE MO 

TAm*l, fear thou. 

Non tein-Aro tAm-a, 
do ivot thou /ear. 

Tetn*IAmo. 

Tem*Att!. 

Tem-ano. 


>D.' 

8Ant-l, /eel thou. 

Non sent-tre sAnt-a, 
do not thou/eel, 

S«nt‘lAmo. 

bent'itc. 

8Anbauo. 


IV. SUBJUNCTIVE MOOb.* 


Sing. Am<l, / nxay 
, love. 

Am-i. 

Am.i. 

Plur. Ain-lAmo. 
Ain-lAte. 
Am*lno. 


Sing. AinA • aai, I 
might love. 
AmA-aal. 
AniA<8Ho. 
Plur. AuiA-aaimo. 
AmA-ato. 
AiuA^aaoro. 


Sing. Abbla am -Ato 
I may have 
loved. 

Abbl nr Abbia 
ain-nto. 

Abbinaiii'Ato 
Plur. AbltlAuio am- 
Ato. 

AbbiAto am- 
Ato. 

Abbiano am* 
Ato. 


Axoaai nin- 
Ato, / might 
^ have land. 
AvAsai am* 
Ato. 

AvAaso am- 
Ato. 

Plur. AvAaslnmam- 
Ato. 

AvAato am* 
‘ Ato. 
A>'Aa8aro am- 


Pre8i>nt Tense. 
TAm-o, I may /ear. 

TAm-a. 

TAni-a. 

Tem-IAmo. 

Tem-lAte. 

TAm-auo. 

Imper/ect Tense. 

TemA-aal, I might 
fear. 

TeinA-asi. 

Teme aar. 
TomA-aaimo. 
T«mA-at«. 
TtMue-Khoro. 

Ver/ect Tense. 

Abbla tpn»-u1o, 1 
mug han /tared 

Abbi or Abbla tem- 

Utn. 

tnm-uto. 

AbbiAoio te»n>uto. 
AbbuUo teiu-iUo. 
Abbiano tom-uto. 

PltijH' /{ t Tense. 
A^OMHl tonui-to, I 
might hint /eared. 

Avoast t«*m-nto. 

A M'S. so tom-nto. 

A\» Bsimo tem-uto. 
Axrato tem-uto. 

A^ esaero tem-xUo, 


SAiit-a, 7 may ful. 

8Ant-a. 

SAnt-a. 

8«nt*iAmo. 

Sent-iAte. 

SAnt-ano. 


SAnt-taai, 7 mioAt 
/eel. 

Bent-iaai. 

Sent-isae. 

Sent-iaslmo. 

Sent-iato. 

Sent-iaaero. 


Abbla aont-ito, 7 
tnay have /tit. 

Abbl or Abbla aent- 

ito. 

Abbla aent-ito. 
Abbiamo sent-ito. 

AbblAte aent-ito. 

Abbiano aent-ito. 


AvAaal aent-ito, 7 
might have/eiU. 

AvAaal aent-ito. 

AvAaae aent-ito. 

Aveaaimo aeiit-ito. 

AvAate aent-ito. 

AvAaaero aent-ito. 


Ato. 

* All Italian verba in thla tenae are conjugated like the 
model verba. _ 


KBY TO EXERaSBS. 

* Ex. 8S.—1. Amo i miei fratelli e le mie aordUe. 2. Amo*' 
anche i mlei englnl e le mie engine. 8. Ho ricevttto doe pomi 
<mele) e qnattro pere da queato giardiniere. 4. Le mie elri^ 
acmo belllaaime. A Hat tn adaoquato i tuoi flort 6. I toot 
ftatelli hanno oomperato due cani cbe aono molto fedelL 7. 
Le mie aorelle hanno rloevuto due gatti da noatro Mo ; ne aono 
contentlaaime. A Le noatre aorelle aono partite qneato aetti^ 
mana e noatra madre A molto triata. 9. 1 tuoi ftatelli banno 
ricevuto due toccalapis da mio cugino; eglino aono i au<^ 
amici. 10. Ho comperato a Milano quattro apeoohi per le mie 
engine. 11. Mia sia ha mandate sua figlia a Roma. 

Ex. 26.-1. Adeaao abbiamo continuamente belle giomate. 

2. Egli aveva Tanno ocoreo un gran giardino fuor dl dtti, nel 
qnale trovimai bel Hori e begli alberi fruttiferL 8. Quel libro 
tratta della vita di Santo Stefano e di Ban Olorgio, ed in 
quoato vi aono apiogazioni d'alcunl paaai dalle epiatole di San 
Paolo e dl Ban Pietro. 4. Teodoaio il Grande mori a Milano 
uella braccla di Bant’ Ambrogio. 6. Quello acritto oontiene 
un bel peiialcro aui vantaggi del commerclo. 6. In queato 
afflare biaogna avere gran circoapezione e gran coraggio. 7. 
Demoatene era nn grand' oratore greco. 8. Egli A un buon 
giovane, e ha una grau diapoaizione d'iinparar tutto fbcilmente. 

0. Le perle, plocole o grandi, creacouo in conchiglie, ed 1 coralli 
in mare in forma di arboaoelli. 10. QoflTedo ha una gran 
provlglone di vino unghereae ed auatriaco. 


MINERALOGY.— I. 

DEFINITION OF A MINERAL-PHYSICAL PROPERTIES 
OP MINERAL8-CRY8TALLIBATION. 

Mineralogy is the science of minerals, and the 
various definitions of the term mhieral may be all 
summed up in a few words, as including all natural, 
homogeneous, inorganic substances. By the term 
natural, as opposed to artificial, we exclude from 
the definition compounds made in the laboratory 
of the chemist, though in their form, optical 
characters, and other physical properties, no less 
than in their chemical features, these substances 
may throw much light on those resulting from the 
processes in Nature’s laboratory. By the term 
homogeneous wo imply that the whole of a mineral 
has one definite and uniform chemical composition, 
though variable traces of other substances may 
be occasionally present as impurities. The homo> 
goneous character of ndnerals can thus be generally 
expressed by a chemical formula, and the processes 
of chemical analysis afford one of the chief methods 
of identifying minerals. This term excludes from 
the consideration of the mineralogist such rocks as 
granite or gneiss w'hich, being made up of crystals 
of several distinct minerals, are by no means 
homogeneous. Other rocks, such as white marble 
or quartzite, which are entirely composed of one 
mineral substance, may be looked upon simply as 
massive modes of occurrence of such minerals. 
By the term inorganic we exclude such substances 
as pearl, amber, or coal, which are in structure, as 
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well as in composition^ of directly animal or 
v^table origim 

Another definition describes a mineral as **an 
inorganic substance formed in the earth, possessing 
a definite chemical composition and a definite 
geometrical shape.” This last character of definite 
geometrical shape is, however, not true of all 
minerals, whilst most minerals, though sometimes 
occurring in crystals, also occur in non 'Crystalline, 
indefinite, and ungeometrical shapes. Nevertheless, 
in conjunction with chemical analysis, crystallo- 
graphy, as the study of these definite geometrical 
forms or crystals is termed, affords the chief means 
of determining minerals. As there is often a close 
but practically unexplained connection between 
certain groups of compounds and certain groups of 
forms, though we classify minerals mainly upon a 
chemical system, this will be often found to cor- 
icspond to a grouping based upon crystallisation. 

We cannot here enter into details as to the 
chemical analysis of minerals, much of which has 
already been described in the lessons on Chemistry ; 
but we may give a few of the leading principles. 

^ The chemical characters of minerals are examined 
either by treatment with acids or in solutions, in 
the wet way, as it is termed ; or in the dry may, by 
fu-^ion, especially in the blow-pipe flame. The 
latter is the process generally adopted by the 
mineralogist in his first attempts at the rough or 
approximate identification of a s^Micimen. 

The chief indications afforded by examination in 
the w’et way are the following : — 

If a mineral effervesces on being treated with 
vinegar or dilute hydrochloric acid (HCT),* either 
cold or liot, giving off funics which can be identified 
as carbon-dioxide (COo), it is a carbonate. 

If on the addition of strong sulphuric acid 
(HjSO^) fumes are given off w'hich will corrode the 
surface of a sheet of glass, they indicate a fluoride ; 
non-corrosive fumes indicating a nitrate. 

If the mineral, on being heated in strong acid, 
becomes gelatinous, it is a silicate belonging to a 
group known as zeolites. 

If a mineral be <lissolved, and a little silver- 
nitrate (AgNOa) added to the solution, a white 
precipitate will be silver-chloride (AgCl) and will 
indicate a chloride, a yellow one will be silver- 
phosphate and will indicate a phosphate. A dense 
white precipitate on the addition of barium-chloride 
(BaCl,) will T>e barium- sulpliate (BaS 04 ), and will 
indicate a sulphate. 

The blow-pipe produces a steady continuous blast 
with the flame of a Bunsen burner, candle, or lamp. 
Two kinds of flame are produced : a short bright yel- 
low flame, the rednemg flame or inner flame, abbre- 
* 8e« Chemistry lessons. 


viated as R.F. or I.F., because substances brought 
within it are deprived of oxygen or reduced ; and a 
longer, blue flame, the outer or omditing flame (O.F.), 
produced by a stronger blast, which oxidises sub- 
stances. 

Part of the substahee to be examined (or auay, 
as it is termed) not exceeding a fifth or sixth part 
of all that is available for analysis, should first be 
heated in glass tubes open at both ends or at one 
end only. With the open tube volatile substanoei, 
such as ammonia, sulphur, selenium, arsenic, or 
antimony, if present, may be recognised by their 
characteristic odours ; the presence of water may 
be detected by the condensation of steam on 
the glass ; alkalies, such as soda or potash, will 
cause this condensed moisture to turn red litmus- 
paper blue, and acids conversely will turn the blue 
paper red; and oxides may be deposited on the 
tube. In the closed tube mercury, arsenic, or 
antimony will form mMimaiee or mirrors, being 
vaporised and redeposited on the cooler part of the 
inside of the tube. 

Another portion of the assay may then be held 
in the blow-pipe flame by platinum- tipped forceps, 
provided it does not contain iron, lead, antimeny, or 
any other substance that when heated would unite 
with the platinum as an alloy. The comparative 
ease or difficulty in fusing the assay, and the colour 
it gives to the llanie, are then to be noted. Von 
KoboU drew up a scale of fusibility consisting of 
six minerals for comparison, viz., 1, antimonite, the 
most fusible, melting in a candle flame ; 2, natrolite, 
which may be rounded at the edges when in thin 
splinters ; 3, almmidine-garnct, fusible before the 
blowpipe ; 4, actinolito, only fusible in thin splinters ; 
5, orthoclase, fusible with difficulty, or can be 
rounded at the edges ; and C, bronzite, very in- 
fusible. A yellow flame indicates the presence of 
sodium ; reddish-yellow, of calcium ; violet, of 
potassium ; carmine, of strontium or lithium ; green, 
generally of copper-oxide, bariutn, or a phosj>hatc ; 
and blue, generally of sulphur, arsenic, antimony, 
lead, or copper. The yellow colouration by scKliuin 
is so universal and overpowering that the flame 
should bo examined through a piece of cobalt -blue 
glass, which eliminates this colour, and will imdcc 
the violet due to potassium visible. 

A third portion of the assay should next 
be powdered, placed in a small hollow scooped 
out in a stick of cliarcoal, preferably beech- 
charcoal, and held in front of the oxidising flame. 
Ihcrejntation, or crackling, will then indicate 
the presence of water, of common salt (NaCI), or 
of some other chloride ; deflagration, or flaring, will 
indicate nitrates or chlorates. If the assay melts 
readily or sinks into the charcoal it indicates some 
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•alt of one of the alkaline or earthy metals. If a 
white residae, or a/reola, remains as an incrustation 
round the hollow in the charcoal a drop of a solu- 
tion of cobalt-nitrate should be added, and the 
flame again applied. A green colour will then in- 
dicate zinc-oxide ; a blue one, alumina ; and a pink, 
magnesia ; whilst if the areola glows intensely and 
is not coloured by the cobalt, it is probably lime or 
strontium. If the residue be not white, a little 
sodium-carbonate (NajCOa) may be added as a 
Jlux, to aid, that is, in tlie fusion of the assay, which 



Fig. 1.— Duaiuof TO iLLUSTiuTi: the Ikdxx or RcnuonoK. 
ah, Sorfiioe of refkmotlng tubsUuoo ; cd, perpendicular to tbat 
aurfkoe ; 10, incident ray ; RO, refracted ray, 
ein z JOc ^ wn 
^ aln. L ROii pq 

should then be reheated in the inner or reducing 
flame, when a metallic bead will generally be pro- 
duced. Effervescence during this fusion probably 
indicates silica (SiOa). 

Two other fluxes commonly employed are 
borax (Na^BiOr + lOHjO) and microcoaraic salt 
or hydrogen - sodium - ammonium - phosphate 
(HNaNH 4 p 04 -f 4Hj,0), which are made into 
small colourless beads in loops of platinum 
wire and yield characteristically coloured oxides 
and phosphates on being reheated with some 
of the powdered assay. The wire should be twisted 
into a loop less than an eighth of an inch across, 
heated* dipped into powdered borax or microoosmic 
salt, held again in the flame until a clear bead is 
formed, then dipped while hot into the powdered 
assay, and heated first before the outer flame and 
then in tlie inner one, its colour when hot and on 
cooling being noted on each occasion. Metals may 
separate out pure in borax in the reducing flame. 
A blue boimx bead in both flames indicates cobalt ; 


a green one, chromium. A green one oooHag to * 
blue before the oxidising flame and becoming rcfl! 
and opaque in the inner flame indicates ooppm; 
a reddish-yellow one similarly becoming bottle- 
green shows iron ; and a violet one becoming 
colourless, manganese. Silica does not fuse in 
microcosmic salt, but remains in the bead un- 
changed. Oxides of iron with this flax are reddish, 
both hot and cold, in both flames. 

Besides their chemical characteristics, minerals 
present various other physical properties which 
may be classified into— 

1. Properties dependent upon light. 


2. 



,, heat-conductivity. 

3. 


M 

, , electricity. 

4. 



,, liiaguetiain. 

&. 



„ the Htute of aggregation. 

f>. 



, hardness. 

7 



,, Hi>ecitlc gravity. 

S. 



,, touch. 

9. 


It 

odour. 

10. 



,, taste. 

11. 



,, form 

12. 


M 

, cleavage. 


The chief optical character's of minerals, or those 
dependent upon light, are transparency, refraction, 
polarisation, lustre, colour, streak, and phosphor- 
escence. These depend, jairtly upon the trans- 
mission and partly upon tiie reflection of light. 

Transparence/, or diaphaneity (Greek hid, dia, 
through ; phainD, I appear), the power of 

transmitting light, is distinguished under five 
degrees : — 

1. Transparent, when the outline of objects may 
be seen through the mineral, as in rock-crystal, 
selenite, or Iceland spar. 

2. Semi-transparent, when they are indistinct. 

3. Transhwent, when light is transmitted, but 
outlines are indistinguishable. 

4. Snh-translnoent, when light can only be seen 
through very thin portions, as in gold, hematite, etc. 

5. Opaqve, when no light is transmitted, as in 
magnetite. 

Light, in parsing from one medium to another, 
as from air into water or crystal, is bent out of its 
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A, With ptnUlel mcm ; b, croM«d ; c, in an intSTOMdUte 
position. 


course or refracted. The degree to which this 
occurs is known m the index ef rtffiiudiQn for the 
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partionlitf sabstaaoe. It is the sine ol the angle 
jPbAq by an incident ray of light with a per- 
pendicoitf to the surface on which it falls, divided 
bj the sine of the angle made by the refracted ray 
with that perpen- 
dicular (JM lessons 
in Plane Trigono- 
metry) ,and is repre- 
sented by the Greek 
letter/! as a symbol. 
Thus, the index of 
refraction in fluor 
spar is 1*4, that of 
rock-salt 1*66, and 
that of garnet 1*8, 
whilst in diamond 
/i = 2*4 (Fig. 1). 

Light pass- 
ing through 
non - crystalline 
substances such 
as glass, or through 
substances crystal- 
lising in what we 
shall presently see 
is termed the Cubic 
system, as do the 
fourminerals just mentioned, is all equally refracted, 
for which reason such substances are termed nngly- 
refracting or Uotropic (Greek Xcos, Udt, equal ; rphrm^ 
tripd^ I turn). Crystalline substances belonging to 
any other system are doubly -ref ractiTig or anUotropic 
(Greek prefix or-, «»-, not), that is they split up an 


lei 

represented by the symbol Iceland spar, the 
pure transparent and colourless form of the mineral 
oalcite (CaCO|), has its two refracted rays so widely 
divergent that two distinct images of an object 


Fig. 6.— Balakcf ros Dcterminino Hpxcino Oravittss. 

can bo seen through it, and it is, therefore, often 
known as doubly refracting $par, but it must be 
remembered that all other minerals crystallising in 
any system except the Cubic share this character 
in some respect. In Iceland spar y, = 1*67, 
/i'==l*49; in quarts /4=r 1*647, /*'= 1*666, and in 
crocoisite, a lead-chromate (PbCrjO^), y = 2*6, yf = 
2*97. If we look at any object through any of the 





rig. 8.— MCOL’S JPRIMM 
SI, Incident rsy of light ; 70, ordi- 
nary refirtoted ray ; IE, extraordi- 
; abod, inrface where the 
re-united with Canada 


nary rav 
piam U 
oalaam. 




biddeot ray of light into two rays, which are un- 
equally refracted, and in different pippin These 
tetaied the ordinary and the emtraordinary 
i»y. and the Index of refractictit ^f the lat tw is 

IM 


faces of a rhomlKdiedral crystal of loelaod spar, 
it will appear doable ; but there is one direction in 
which this will not occur, which is that of the 
principal axis of the crystal* the line joining itc 
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two similar solid angles. If, then, we grind down 
and polish these two angles, we can see the object 
singly through the crystal. This direction is 
termed the axis of single refraction or ojrtio axis^ and 
crystals having only one such direction of single 
refraction arc called unuixal. This is the case with 
all crystals belonging to what are known as the 
Rhombohedral or Hexagonal and the Pyramidal or 
Tetragonal systems, and in these systems the optic 
axis is always the chief axis of symmetry in the 
form — as, for instance, the long axis of the hexa- 
gonal prism of quartz, beryl, tourmaline, or apatite. 
Crystals belonging to the Prismatic, Oblique, and 
Anorthic systems have two optic axes, and are 
therefore called hiaxal. 

Ordinary light, as has been shown in the lessons 
on Light, consists of waves of ether taking place 
in various planes intersecting in one line, the 
direction of the ray ; but when light is reflected at 
a certain angle or passes through certain substances, 
its vibrations or waves are all reduced to one plane, 
and are then said to be polwrlted. The instrument 
by which this change in the character of light is 
brought about is called a polarUer. As the action 
of the polarisor may be explained as intercepting 
all light except that vibrating in one particular 
plane, a second polarising apparatus will show the 
light to be polarised by entirely intercepting all 
that passes the first if the two are at right angles. 
A slice of some polarising mineral placed between 
the two instruments, by deflecting the ray of 
polarised light which has passed through the one 
instrument, causes it to fall upon the other 
instrument at a different angle, so that the light is 
not all intercepted. For this reason the second in- 
strument is called an anahjBer. The simplest polarU 
toope is the tourmaline pincette, which consists 
of two plates of the mineral tourmaline (Fig. 2) 
out parallel to the principal axis of the crystal and 
mounted as a spring pincette with milled heads to 
rotate them. So long as their principal axes are 
parallel (Fig. 2a) they transmit light freely ; but 
if at right angles (Fig. 2b), no light is transmitted 
unless some polarising substance be interposed. As 
plates of tourmaline are often dark-coloured, so as 
to transmit but little light, a pair of instruments 
known, from the name of the inventor, as KicoTs 
prisms, are commonly used instead. A Nicol’s 
prism (Fig. S) consists of a rhombohedral prism of 
Iceland spar bisected along a plane passing through 
its obtuse angles, the cut surfaces being polished 
and re-nnited with Canada balsam. As the index 
of refraction of this substance is intermediate 
between that of the ordinary and that of the extra- 
ordinary ray in Iceland spar, the ordinary ray is 
entirely reflected within the prism, the extra- 


ordinary ray alone emerging, in a polarised 
condition. ^ 

Polarised light passing through a section of a 
uniaxal crystal cut perpendicular to the optic axis 
exhibits a series of coloured concentric rings 
traversed by a symmetrical cross of light or shadow 
corresponding to the planes of vibration of the 
polariser and the analyser (Fig. 4). Similarly, 
crystals belonging to the Prismatic system exhibit 
two sets of rings symmetrically arranged round two 
brushes as flgures of eight ; Oblique crystals exhibit 
two dissimilar sets of rings ; and Anorthic crystals 
two dissimilar sets divided into four unsymmetrical 
quadrants by the brushes. 

The luetre of minerals varies in degree according 
to their reflective power, and varies in kind accord- 
ing to their structure, transparency, and refractive 
}X)wer. There are five possible degreee of each 
kind of Uietrc : — viz. (1) dull, when scarcely any 
white light is reflected, as in ochre ; (2) glimmer- 
ing, when light is faintly reflected, as in flint ; (3) 
glittening, wlien there is a general surface reflec- 
tion, as in mica ; (4) shining, when an ill-defined 
image is reflected, as in celestine ; and (5) splend- 
ent, when a well-defined one is produced, as in 
specular hromatite and some pyrite. kinds if 
Iwdre are six in number • — viz. (1) silky, accompany- 
ing flbrous structure, as in the fonn of gypsum 
known as satin spar ; (Ti) pearly, occurring on faces 
of perfect cleavage, as in mica, selenite, and other 
minerals that are silky when fibrous (this is the 
lustre which renders of such value the nacre with 
which many molluscs line their shells. When a 
grain of sand or some other foreign substance finds 
its way within the shell, the animal, to allay the 
irritation, coats the intrusive grain with its 
beautiful polish. The reason the nacre possesses 
the pearly lustre arises from the fact that the 
creature deposits the substance in fine layers ; the 
light reflected from their edges being in a condition 
to “ interfere,” as in the case of iridescence. That 
the play of colours is entirely due to this may 
readily be proved by pressing against the mother- 
of-pearl a piece of white wax, and it will be found 
that the wax now exhibits the colours. But the 
term pearly is generally applied to minerals having 
the appearance of nacre without the colour) ; (3) 
vitreous or glassy, in substances whose indices of 
refraction range from 1*3 to 1*8, as ice, fluor, glass, 
quartz, rock-salt, Iceland spar, and sapphire ; (4) 
resino%a, in translucent minerals when p is between 
1*7 and 1*9, as garnet ; (5) adamantine, when p is 
between 1*9 and 2*6, as diamond, blende, and 
CTOcoisite; and (6) metalKe, in opaque minerals' 
whose index exceeds 2*5, as galena and pyrites, 

^ The external eoUmr of minerals is so variable a 
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character, even within the limits of single species, 
as to be of little discriminative value. Sapphire, 
for instance (AljOs), occurs colourless [htw tap- 
phire\ blue, red (oriental ruhy')^ purple (oriental 
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amethjst\ and other colours ; and both fluor and 
rock-Milt may similarly be colourless, violet, blue, 
green, yellow, orange, or pink. Some crystals of 
tourmaline are red for half their length, and green 
for the other half. The ttreah, or colour of a 
mineral when abraded or in powder is, however, 
of considerable importance ; thus haematite (Fe^Oa) 
1*^ distinguished from limonite (2Fe.j08 4*3H2C)) by 
Us streak being red instead of brown. Metallic 
minerals generally have a dark streak ; non-metallic 
ones, a streak lighter than their colour The streak 
of minerals is obtained by rubbing them on slate or 
unglazed porcelain or scratching them with a file. 

A play of colours is the appearance of rainbow - 
like hues within a mineral as it is rapidly turned, 
as in diamond and opal. It is due to unequal re- 
fraction of the waves of light. A change of colours 
*» the slower succession of colours as the mineral 
is tamed, as in labradorite. It seems entirely due 
fo the presenoe of included fibres. OptUeoeenee is 
a pearly reflection from the interior of the specimea, 


as in catseye. Iridescence is the display of 
rainbow-like colours within a mineral owing ta 
internal flaws and the “interference” of the two 
sets of light-waves from the slightly separated 
surfaces. It is common in quartz. Tarnish is 
any surface-colouration, distinct from tlint of 
the interior of the specimen, resulting from 
decay or “weathering” on e.xi)osuro. Tarnish 
is often irised from the separation of a thin 
surface film, as in w'indow-glnss exposed to 
the nmmoniacal fumes in stables, in some coal, 
known as peacock-ooal, and in sonic chalcopyilte, 
known as peacock-copper. Lichrotsm^ trichreissi, 
or pleochroism (Greek rkiiWy pleion, many; 
chroia, colours) is the transmission by certain 
doubly-refracting minerals of variously coloured 
light in two or three different directions, as in 
tourmaline, and in the aluminium-magnesium- 
silicato known as iolite or dichroito. Fluorescence 
is the exhibition by a mineral of one colour by 
reflected, and another by transmitted light, ns in a 
green variety of fluor, owing to a retardation of the 
waves of light ; and phosphoresce/we, or the giving 
out light in the dark, seems to be a closely related 
phenomenon Fluor, diamond, a|intite, dolomite, 
and calcite are known as pyro-phosphoric as they 
phosphoresce when heated or when electrified 
fluor, diamond, calcite, and gypsum are hcUo- 
phosphoric, as they phosphoresce after exposure to 
sunlight ; and quartz, blende, calcite, and dolo-" 
mitc may be t(‘rmed triio-phosphoric, as they do so 
when rubbed, scratched, or hammered 
The thermal and electrical characters of 
minerals, like their optical jiropcrties, arc closely 
connected with their crystalline form. Crystals 
belonging to the Cubic system (isotropic) conduct 
heat and electricity, as they do light, equally in all 
directions Rhombohedral and pi rainidal crystals 
(uniaxal) conduct most readily in the direction of 
their chief axis of symmetry or optic axis ; whilst 
other crystals (biaxal) may when heated expand 
unequally in three perpendicular directions. Elec- 
tricity may be produced in many minerals by 
friction ; in some by heat ; and in calcite, by pres- 
sure. Sulphur and diamond become positively 
electric on friction ; nitre, fluor, and apatite, 
negatively. Tourmaline, topaz, and boracite arc 
oyro-electric and exhibit jwlarity, their .various 
edges and angles becoming charged with opposite 
electrical characters as they are heated, and revers- 
ing their action as they cool. This is mainly the 
case with what are known as hemihedral crystals 
(Greek hBmi, half ; hBdra^ a basis), in 
which one half of the faces are differently modifled 
from the other half. 

Majgnetism is chiefly exhibited by iron-ores stioh* 
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sm magnetite pr lodeHtone (Fc, 04 ). Ores of manga- 
neeCf nickel, and cobalt are less magnetic, bat 
attract a magnetic needle. Chalybite (FeCOg) 
becomes magnetic on beating. Gold, silver, 
copper, mercury, lead, and tin, are examples of 
diamagneiiMm, being repelled by either pole of a 
magnet. The property is seldom of use in dis- 
crimination. 

The characters which minerals exhibit dependent 
on their ttate of aggregation are (1) molecular 
rigidity ; wliether gaseous, as in volcanic exhala- 
tions ; liquid, as in 'water, mercury, and naphtha ; 
or solid; (2) temcity, embracing (a) tectility, or 
capability ot being cut, as in copper, graphite, 
selenite, and steatite ; (h) malleability, or capa- 
bility of being beaten into foil, as in gold, silver, 
copper, tin, lead, platinum, etc. ; (c) ductility, or 
mobility of being drawn out into wire, as in 
silver and copper more especially ; {d) flearlhility, 
the property of bertding, as in talc ; (o') elasticity, 
that of springing back after being bent, as in 
mica; and (/) brittleness, or breaking with ease 
into fragments, os in tourmaline and huor ; (B) 
fracture ; and (4) hardness. 

The surfaces of fracture are sometimes character- 
istic, especially the hachly fracture of cast-iron or 
other metals, rough with small projecting points, 
the splintery fracture of chert, hypersthene, or 
chlorite, resembling that of wood, and the oon- 
eheidal fracture, with shell-like concentric curves, 
as in quartz, flint, glass, etc. 

The relative hardness of minerals is most useful 
in determining thorn. Kirwan was the first to 
arrange the table or scale now universally adopted ; 
which is known by the name of Ion Mohs' scale of 
hardness, that mineralogist having given the idea 
most publicity. 

1. Talc, can be cut with the thumb-nail. 

2. Rock-salt or selenite, can l)e just scratched 
with the nail or out by a piece of copper. 

8. Oalcite, somtehes, and is scratched by, copper. 

4. Fluor, is not soratohetl by copper, but will not 
scratch glass. 

6. Apatite, slightly scratches the softer kinds of 
glass, but is easily scratched by a knife. 

6. Orthoclase-felspar, scratches glass easily, and 
can only be scratched by a good knife. 

7. Quarts, can be scratch^ by a steel file. 

8. Topaz. 

9. Sapphire or corundum. 

10. Diamond. 

The pure crystalline variety of each mineral 
is taken as the type. That mineral which will 
soratoh another is the harder of the two, so that 
by trying a mineral with the minerals named 
on the list, its relative hardness may at once 


be determined, and at least it may be pranonneed 
what it is not. A good way to try the hardness dT 
two minerals is to draw a file across them, and the 
way in which each is affected by the file will at 
once indicate their relative hardnesses. In the 
description of minerals, hardness is often abbrevi- 
ated into H, and specific gravity into G. 

The specific gravity of a mineral is its weight as 
compared with that of an equal bulk of distilled 
water at a temperature of 60° Fahr., which is taken 
as a standard. It is eimUy obtained by attaohii^ 
the mineral to one scale of a balance by a hair, 
and then weighing it as it is immersed in a glass 
of water beneath the scale (Fig. 6). Subtract this 
weight from the ordinary weight of the mineral to 
find the weight of the water displaced, that is, of a 
volume of water equal to that of the mineral, aad 
the ordinary weight of the mineral divided by this 
will be its specific gravity. There is a second 
method, which is applicable to porous minerals and 
those which can only be obtained in powder. A 
light glass bottle capable of containing 1,000 gts. 
of water is filled up to the mark on its neck with 
distilled water at 60° Fahr. ; a few drops are poured 
out, and sufi^cient of the mineral is now added to * 
make the water again reach the mark. The bottle 
is now weighed. The difference between this weight 
and 1,000 grs., divided by the weight of the water 
poured out, gives the required specific ^vity. Or • 
again, we may simply observe whether the mineml 
will float, sink, or remain where placed in some 
solution of a high known specific gravity, such u 
Sonsiadts solution of mercury and potassium iodide, 
which can be prepared with a density or specifio 
gravity of from 2*6 to 3, i.e., from 2*6 to 3 times as 
heavy as water. 

The touch, or feeling of a mineral to the skin, is 
an unimjmrtant character ; but steatite, serpentine, 
and some other minerals containing magnesium 
have a soapy or greasy feeling which is charac- 
teristic. Neither is odour or smell of much use in 
discrimination. Ores of cobalt and arsenic give 
a garlic-like, or alliaceous, odour when hammered 
or h^ted ; those of selenium smell of horse-radish 
when heated ; sulphides and sulphur under similar 
conditions give a sulphureous odour ; whilst stink- 
stone limestone yields the fetid smell of sulphuretted 
hydrogen (H,S), and clays, serpentine, and many 
aluminous minerals give an earthy or argillaceous 
smell when breathed upon. * 

Taste \sn test only applicable to soluble minerals. 

It may be saline, as common salt ; aUUdine, as soda 
or potash ; cooling, as nitre and potassium-chlorate 
(KC10«) ; astringent, as the vitriols ; srmtish 
astringent, as alum ; bitter, as epsomite (MgSO^) ; 
ot^sour, as sulphuric acid (EgSO^]^ 
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In extemal/^rm minerals may be either irregular 

crystalline, geometrically regular. Irregular 
or indeterminate forms may be common to many 
different mineral species. Among the more im- 
portant are (1) amorphotu, having no definite form, 
as chalk or ochre; (2) nodutar, with irregularly 
rounded surfaces and protuberances, as fiint; (8) 
mammUla/ry or hotryoidal, exhibiting spheroidal 
prominences, as midachite and kidney iron-ore; 
stalactitic, in ioicle-like, pendulous, cylindric, or 
conical masses, solid or tubular, as calcite, chalce- 
dony, baryte, etc., in which, however, small 
crystals are commonly detectable ; and (6) 
dendritic^ in tree-like or moss-like forms, as native 
copper and pyrolusite (MnOj). Most minerals are, 
however, capable of assuming geometrically definite 
forms. 

When from any cause a mineral has been deprived 
of its cohesion and its particles caused to separate, 
if the particles are permitted to associate themselves 
again to form a solid, in such a way that they 
can follow their own inclinations, the solid will 
give indications of being constructed according to 
certain laws. That is, the force of cohesion does 
• not act equally in every direction, but in the great 
majority of instances sets itself to construct 
regular geometrical solids, called crystals. 

The student can readily assure himself of the 
fact by taking any ordinary salt — common salt, or 
saltpetre, or alum— and adding it to boiling water 
until the water will dissolve no more. If he then 
suspend in the water a bunch of threads, and allow 
the solution to stand all night, in the morning the 
string will be found covered with crystals. The 
common salt will be in cubes, the alum in four- 
sided pyramids placed base to base. The larger the 
quantity of solution and the more slowly it cools, 
the larger will be the crystals. The presence of a 
substance which does not crystallise with the 
salt may modify the shape of the crystals. Thus, if 
in the solution of common salt urea be present, the 
crystals will no longer be cubes, but like those of 
alum, octahedra. 

Many are the peculiarities of crystallisation. We 
might almost say that crystals in their formation 
exhibited signs of instinct. If a damaged crystal 
be suspended in a saturated solution of the salt 
which composes it, the salt out of the solution 
will begin to repair the damage, so that in a little 
time the general contour of the crystal will be re- 
stored. If in a solution there be small and large 
crystals, and the solution by an alteration of 
temperature be made alternately saturated and 
non-saturated, it will be found that the small 
crystals become entirely dissolved, while the large 
crystals grow. Crystals may also be got from^ a 


vapour condenaing— sulphur, arsenic, iodine, offer 
examples of this — or from a liquid cooling. If, for 
instance, 8 or 101b. of sulphur or bismuth be melted 
and allowed to cool, and if when a crust has been 
formed it is removed, and the yet liquid substance 
be poured out, the cavity will be found lined with 
crystals ; and often when a metal has been molten, 
and in its cooled state exhibits no signs of crystal- 
lisation, yet the existence of the phenomenon may 
be shown, if a weak solvent be applied to remove 
those particles which mask the formation. If a 
sheet of tin, while hot, be washed over with a weak 
solution of hydrochloric acid, the crystals which 
make the tin nwiric mitallique, and which previously 
existed, will appear. A bar of nickel, placed in 
dilute nitric acid, becomes coveretl with tetrahedra, 
because the acid dissolves the intervening uncrye- 
tallised metal. But, perhaps, the tendency of 
particles to arrange themselves in some order of 
polarity is most strikingly illustrated in solids 
which are constantly submitted to processes which 
move their particles. For example, the axle, or 
tire of the wheel of a railway carriage, by constant 
vibration, gives the particles of which it is com- 
posed the opportunity of taking positions according 
to the polarity of their kind. Of this opportunity 
they take advantage, and the consequence is that 
many axles, when broken after years of servioe, 
exhibit throughout their mass crystals of iron. 

A very slight acquaintance with crystals will 
assure the observer that those of the same mineral 
have a close relationship in form. This will be 
illnstrated by a glance at the snow crystals repre- 
sented in Fig. 6. Although a great diversity is 
apparent, yet all the angles are equal, being those 
of an equilateral triangle, 60** ; and it is the angles 
which are the constants in mineralogy. 


MENSURATI ON. — II. • 

[Contxnxud frtm p, 104.] 

LINES AND AREAS OF SURFACE. 

Following up our subject from the point at which 
we left it in the former lesson, we subjoin a few 
examples in the measurement of sides of right- 
angled triangles, and then pass on to the considera- 
tion of triangles which do not contain a ri^ht angle. 

Example 1.~A wall is 30 feet high, and it is 
required to know what length a ladder must be 
which shall reach to its top, the foot of the ladder 
not being able to stand nearer the wall than 14 feet. 

The 47th Proposition of the First Book of BooUd 
gives us at once tlie meims of solving the question.* 
The right angle is formed by the wall and the 
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gnmi^d ; the ladder therefore the hypothenuae, or 
the aide opjiOHitc to the right angle {tee Definitiona 
In “Geometry’'), and this ia equal to the square 
root of the aww of tlic squares of the base and J>cr- 
pendiculnr, or 14'-^== v^lKX) +!{)()=== v^lOt>G== 

feet, aj)i>roximatcly. 

Example 2.— A ladder is 45 feet long, and when 
its foot rests upon the edge of the footpath, which 
is 12 feet wide, its toj) just reaches the eave of the 
roof. Wliat height is this eave from the ground ? 

In tills ease the hypothenuse and base are known, 
and the height of the perpendicular is required. 
This, by the before*mentioned Proposition, is equal 
to the square ro(*t of the difference o f the squa res 
of the Imse and hviwithenuse, or 45*^ — 12* = 
144 = =43i feet, approximately. 

Example 3.— Tlie side of a square is 9*774 feet ; 
what is the length of tlio diagonal? 

It is necessary here to observe that being a 
tquare^ the sides of the figure are all equal; the 
length of the diagonal — which is, of course, the 
same thing ns tlie hyfiothenuse of either of the 
triangles formed by the diagonal— will therefore 
be the square root of twice the square of one side. 
This will be in this case nearly 13*823 feet. 

Example 4.— The side of an isosceles triangle is 
65 feet, and the base 50 feet ; whnt is the altitude? 

The student must hero remember that the sides 
of the isosceles triangle being equal, the perpen- 
.dicular bisects the base ; hence we have two right- 
angled triangles formed, in both of which the 
hypothenuse and base are equal, each to each ; the 
base of each being one-half of that of the isosceles 
triangle. The lule for right-angled triangles will 
then apply, and the altitude or perpendicular will 
be found to be 00 feet 

Exebcise 1. 

1. The base of a riglit-angled triangle is 4 feet 
6 inches (51 inches), and the hypothenuae 7 feet 
6 inches (89 inches) What is the height of the 
perpend iculai ? 

2. The Imse being 513 feet, and the perpendicular 
684 feet, what is the hypothenuae ? 

3. The hypothenuse is 2 feet 10 inches, and the 
base 2 feet C inches What is the perpendicular ? 

4. -Wlmt is the side of a square whose diagonal 
is 8 feet 5 inches ? 

6. A ladder 50 feet long, being placed in a street, 
reached a window 40 feet from the ground, on one 
tide of the street ; but when the ladder rested against 
the house upon the other side of the street, the posi- 
tion of its foot not l>eing altered, it reached a window 
48 feet high. Whnt was the breadth of the atreet 7 

6. What is the height of an equilateral triangle 
whose side is 1 ? 


We subjoin a few examples having reference to 
the proportion which exists between the homologoui 
sides of similar right-angled triangles, as explained 
in lesson I. 

Example 1.— Two poles stand upriglit on level 
ground ; the height of one is 10 feet, and its shadow 
projected npon the ground by the sun is 15 feet. 
The shadow of the other pole measures 160 feet. 
What is its height ? Ans. 100 feet. 

Example 2.— I wish to draw an oblong or right- 
angled parallelogram, similar to one whose length 
is 2(X) feet and breadth 20, but have only room on 
my paper to make the length 15 inches. What must 
be its breadth ? Ans. 1 J inches. 

We slinll DOW briefly glance at the relations which 
exist between the sides and angles of triangles 
which are not right-angled, that is, none of wdiose 
angles is a right angle 

In the ctise of similar triangles, that is, of those 
in which any two of the corresponding angles are 
equal, no matter how great the disparity of the 
triangles as to area, the corresponding sides are all 
respecti\ely proportional. This we have already 
noticed in our first lesson with respect to right- 
angled triangles, and the rule holds good in all* 
similar triangles. Let ABC, (Fig. 9) be two 



similar triangles, having the two angles at A and B 
equal to the two angles at a and b ; then since the 
three intenor angles of every triangle are equal to 
two right angles (Euc. I. 32), tlie angle at c must 
be equal to the angle at c, and the similar sides are 
projwrtional in each triangle— that is to say, A B is 
to AC as is to ar ; hence if two sides of one 
triangle and a similar side of another and similar 
triangle be known, the other similar side of the 
second triangle is found by proportion. We may 
here observe that this simple and useful rule is 
equally applicable 
with respect to the 
similar lines of all sim- 
ilar figures, whether 
plane or solid. 

In calculating the 
length of the third 
side of a triangle, not 
right-angled — two being known — it is obvious that 
the rule of the squares (Euc. 1. 47) cannot apply, 
and for this reason: when the angle formed by 
tbe sides is variahU, the sides which contain 
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that angle may remain the same as to length, 
» while the hypothennse may alter. Thus, let A B c 
(Fig. 10) be a triangle, whose angle b is a right 
angle — t.e., contains 90^. From centre B, and 
with radius BA, describe a circle and draw any radii 
B a', b a", etc. ; then join A' c, A" c, etc. These lines 
ore evidently unequal, but the sides c B, BA' and 
c B, B a!* are equal. In order to find the area of a 
triangle, it is desirable to ascertain the height of the 
perpendicular — that is, of the line falling vertically 
upon the base from the opposite angle— the base 
of the triangle being that side which is opposite to 
the angle from which we drop the perpendicular. 

Given the three sides 
of a triangle, it is re- 
quired to find the height 
of its perpendicular. 
Let A B c (Fig. 11) be a 
Fig^ 11 triangle of which AC is 

the base, it is required 
to find the length of the pei pendicular B D. Let 
B c be greater than B A, then the part D c will be 
greater than the part d a (Euc. I. 18). 

Then ac;bc + ba:; bc — ba:dc— da, and 

— 2 + 4 )" length of the greater seg- 

ment DC, which being subtracted from Ac gives 
the lesser segment d a. 

We have thus ascertained the position of the 
point D. Then in either of the right-angled tri- 
angles A D B, C D B we have the two sides A D^ A B 
and o D, c B, from which, bv Euc. 1. 47, we find the 
height of D B. 

Next, having given the length of the base, and 
the height of the perjr^ndicular of n triangle, to 
find its area. The rule is of the very simplest kind : — 
Multiply the base by ludf the perpendicular, and 
the result is the area of the triangle. The reason 
of this we will prove :--lAit ABC (Fig. 12) be a 

right-angled triangle, right-angled ^ ^ 

at B. Complete the parallelogram 
A B C D by drawing c D parallel to / 

B A and A D parallel to B c ; then / 

A c bisects it (Euc. 1. 34). Now the / 
area of a square or of a right-angled y I 

parallelogram is the protluct of any ^ jg “ 
two adjacent aides. Hence A b x bc 
is the area of the parallelogram A B c D, but this is 
double the area of the triangle A B c (Euc. I. 41). 
Hence if A B x b c = area of parallelogram A B c d, 

A B X ^ = area of triangle ABC. 

Ezbbcisb 2. 

1. The base of a triangle is G, and its two rides 
S and 7 ; what is its altitude 7 


2. The base being B, and the two sides 10 and 6 ; 
required the altitude. 

8. The three sides of a triangle arc 21, 20, and 
13 ; what is its perpendicular ? 

4. The base of a triangle is 6*9G, and its altitude 
3‘81 ; what is its area 7 

5. The base of a triangle is 7 37 chains (1 chain 
= 66 feet), and the altitude 4 ‘98 chains ; what is 
its area ? 

6. The hypothenuse of a right-angled triangle is 
205, and the base 200 ; requiretl the area 7 

7. The side of an cquilateml triangle is 3‘4 ; what 
is its area ? 

8. Suppose the base of an isosceles triangle, whose 
area is 1 acre, is 3G3 feet ; what is its altitude? 

We subjoin another rule for the oulculution of 
the area of a triangle irithovt finding its perpen- 
dicular, the three sides being given : — From half 
the sum of the three sides subtract each side 
separately. Then multiply the half sum by the 
three remainders suc’.eessively, and the square root 
of the product will be the area. 

Example 1.— The three sides of a triangle are 
13, 20, and 21 ; find its area by the above rule. 


18 

27 

27 

27 
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20 
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27 

14 
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6 

102 

11.84 

14 

4586 


n»4 

VI5S7t) = 126 Ana . 

Exebciae 3. 

1. The three sides l>eing 13, 14, 15, what is the 
area 7 

2. The side of a hexagon is 10 ; what is its area 
computed by both the foregoing rules 7 

3. The side of the base of a squivre pyramid 
mcasure.s 12 feet, and the perpendicular height 10 
feet ; what is the length of the slanting edge, and 
what the superficial area of the pyramid, base 
include^l ? 

Before proceeding further wo will describe what 
arc known ns the trigonometrical functions of an 
angle. These are the sine, cosine, tangent, co- 
tangent, etc. 

C B 

The sine of the angle o A B is — , the cosine is 

the tangent is ^ the cotangent i* ^ ^ ; there 

are other functions, but these are nil that we shall 
neefl in the present pa(>ers. 

We shall now take our readers a step higher 
in our snbject, but must^of necessity introduce 
some matters which belong more particulariy to 
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T ri go n ometry » and to oar papers on that sabject we 
muft direct bis attention for on explanation of those 
points he if unable to understand 
without it 

Pbobll^ I.— Let ABC (Fig. 13) 
be a triangle, right*angled at B. 
Given the hypothenuse AC, and 
the angle cab; required the 
length of the perpendicular B 0. 

Since = sine cab. 

A c 

. • . B c = A c X sine cab, 

iZa^s.—Multiply a c by the natural sine ♦ of the 
angle c A B ; the result will be the length of c b. 

Let H = the hy{K>thenuse, P = the perpendicular, 
and B cs= the natural sine ; then 

p p 

C0B.^Bince p = H x s, h = -, and a = • 

tJ H 

Exkbcibb 4. 

1. The hypothenuse of a right-angled triangle is 
10*47, and the angle at the base is 58^ 2(y ; what is 
the height of the per}:)endicular ? 

2. At what angle do we ascend a regular acclivity 

miles long, attaining an altitude at the summit 

of 4268 feet. 

8 . The hypothenuse of a right-angled triangle is 
89 yards 2 feet, and the angle at the base is 66° ; 
what is the length of the base 7 

Pboblbm II. — To find the radius of a circle in- 
scribed in a given triangle. Ifulf . — 

Divide twice the area of the tri- 
angle by the sum of its three 
sides. 

Let ABC (Fig. 14) be a triangle 
whose three sides are given : it is 
required to find the length of d k. 

Find the area of the triangle from 
previous rules, double it, divide the result byAB-h 
B 0 -f c A ; the quotient will give D e. 

Exebcibe 5. 

1. The side of an equilateral triangle is 10 ; what 
is the radius of the inscribed circle 7 

2. The two legs of a right-angled triangle are 8 
and 4 ; what is the radius of the inscribed circle 7 

8 . The three sides of a triangle are 39, 60, and 
63 ; what is the diameter of the inscribed circle ? 

Pboblkm III.— The side of a regular polygon 
(sM Definitions in “ Geometry ”) being given, to 

♦ In Fig. 18, on A (■ mfSRtirf a d s 1 on s scale of equal 
parta, and lei fkll frtmi x> the p«r|>endicular i> b on the baae 
A B, tlieu DB at iintunU sine of the angle cab. To aave time, 
the atndeBt ahonld be himished with a scale of ainea, tan- 
genta, etc., fbr reference, fo£ all the angles of the quadrant 
(90*) to within one minute. He will frequently require to 
feihr to the table in calculationa lu Me nauration. 



Fig. H. 



find the radii of the circumscribed and ixisoribedi 
circles. Ruls . — Divide 360 (the number of degreeiP 
in the whole circumference), by the number of 
sides in the polygon ; the 
quotient will be the 
angle at the centre. 

Let ABDB (Fig. 15) 
be a regular hexagon, 
of which the side A B is 
known ; then by above 
rule the angle A o b is 
found. Halve this for 
A o c, and join o c. 

Then o 0 is perpendi- 
oular to AB, and bi- 
sects it, and the angle A c o is a right angle. 
Hence in the right-angled triangle A c o we have 

given the angle A o c = angle o A O 

A B 

= 90° — A o c, also the perpendicular A c = -5-. 

A C 

Then (Problem I.) A o = r and o c = A O 

sine A o c 

X sine o A c. 

We append a few of the names of the chief 
regular figures : — A pentagon has 6 sides, a hexagon 
has 6 sides, a heptagon has 7 sides, an octagon haa 
8 sides, and so on. 

Example 1.— The side of a regular pentagon is 
16J yards ; what are the radii of the circumscribed 
ancl inscribed circles 7 



360° 6 = 72° = angle A o B (Fig. 16). 

72° -i- 2 = 36° = angle A o C ; sine 36° = *5878 ; 
90° — 36° = 64° = angle c A o ; sine 64° = *8090 ; 


then A o = 


15*26 


or = 12-972, about, 


and c o = 12*972 x *8090 = 10*496, about. 


Exercise 6. 

1. The side of an octagon is 138 yards; what 
are the radii of the circumscribed and inscribed 
circles respectively 7 

2. The radius of a circle is 1*84 ; what will be the 
length of the side of a heptagon inscribed in it, and 
of an equilateral triangle described about it 7 

3. If 1 inch is the distance between the opposite 
sides of a decagon, what is the distance bkween 
its opposite angles 7 

We now come to the consideration of the relations 
which exist between the various lines connected 
with circlet ; and first of the proportion between 
the circumference and the diameter. If the 6ir- 
cumferenoe of any circular object be aocurately 
measured with a tape, and then its diameter be 
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abo mennired, it will be found that the cironm- 
•ference measurei about y timea what the diameter 
doea. Thia ratio ia more correctly 31416 to 1.* 
Henoe if d = diameter, c = circumference, and 
r=:3*H16, 

C 

D = - and c = D » 

w 

Exsbcibb 7. 

1. TIm diameter of a circle is 8 ; what is its cir* 
cumfexence 7 

2. What ia the circumference of the earth, sup- 
posing its diameter is 7958 miles 7 

3. The circumference of the earth at the equator 
being 24896 miles, what is its equatorial diameter 7 

4. What ia the circumference of a circle whose 
radius ia 2| feet 7 

6. A wheel revolves 1000 times in travelling a 
mile ; what is its diameter 7 

6. Supposing the earth is always 94 millions of 
miles from the sun, and that it makes a complete 
revolution in its orbit in 365^ days, how many miles 
per minute does it move 7 


SPANISH. — V. 

[Continiud from p. 110 .] 

THE VERB. 

Verbs are classed into active, pauive, and neuter ; 
retfieotive, regular, irregular, impereonal, and de- 
feetive. They are also varied by person and number, 
mood and tense. 

Verbs have three persons and two numbers, as in 
English — that is, they vary their endings to agree 
with the person and number of their nominative ; 
as — 

Singular, Plural. 

1st. Pers. yoiuMo, I speak. l*f Pers. N osotros hablamos, 

we speak. 

2i%d Pers. TU hablu, thou 2nd Pers. Vonotroa hablaia, 
speakesL you speak. 

Srd Pers, El habla, he speaks. 3rd Pers. Elloa bablan, they 

speak. 

In Spanish, it is not necessary to use the personal 
pronouns of the nominative case with the verb 
(unless for the sake of emphasis or perspicuity), as 
the ending of the verb indicates the person of its 
nominative. Thus, hablo means I tpeak; hablas, 
thou epeakeet ; habla, he Mpedke or the tpeakt ; liab- 
lamos, we epeaky etc. 

MOODS. 

Hood is the form which the verb takes to show 
in what manner the action or existence is repre- 
sented. In Spanish there are four moods— the 

* Tlw exset proportion between the dienmference of a circle 
to Its dhuneter, the diameter being 1, hM never been found. 
It OMf he oontinned to man then 100 plseee of dedmels. 


it^mv 0 y the ifuftafitv, the istperafies, and the 
SH^unatiee. 

The ii^itive mood expresses action or being in 
an indefinite manner, without reference to person 
or time ; as- 

Hsbler, to speak. Comer, to sat. 

The indicative mood represents the affirmation in 
a positive manner ; as — 

Hableinoe, ws speak. Corner^, / shall m(. 

The imperative mood expresses an order, entreaty^ 
or command ; as — 

Heblid, speak ye. Oomsn, lot thorn oat. 

The euigunctive mood represents the affirmation 
in a conditional manner ; as — 

Annque hsblen, though (Acy may speak. 

TENSES. 

Tense is the form which the verb takes to show 
the time of the action, being, or passion which ia 
afilrmed. There are properly three tenses, the peudy 
the pretent y and future. These are subdivided 
into eight tenses — one for the present, five for the 
past, and two for the future : the present, imperfect^ 
perfect definite, perfect indefinite, the first plu- 
perfect, second pluperfect, the first future, and 
future perfect or second future. 

The pretent tense represents whatever is affirmed 
as taking place at the present time ; as — 

Hablan, they speak, £«t4n oomiendo, thsyareoating. 

The imperfect tense represents as relatively pre- 
sent something which is affirmed as past, though, 
for all we know to the contrary, not yet completed ; 
as — 

Bablaban cuando lot vi6. They were speaking when he MW 

them. 

The perfect definite tense represents what ia 
affirmed as being completely past and finished ; as — 
Jjiea habl6 ayer. fie spoke to them yeeterday. 

The perfect indefinite tense represents what ia 
affirmed as having taken place daring a time not 
entirely elapsed ; as — 

Lea he hablado hoy. I have spoken to them to-day. 

The first pluperfect tense expresses what is past 
and was finished before another action, also past, was 
completed — that is, an event which occurred prior 
to some other past event ; as — 

Rabia hablado cnando lleg6. / had spoken when he arrived. 

The teeond pluperfect expresses that what is 
afilrmed had taken place immediately before a time 
which is post, and is always employed after adverbs 
of time ; as — 

Cnando lea hnbo bsblsdo, se When he had speiken to them,. 

marchsrott. they went away. 
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The firtt future tetuie refers to some action or 
event which is yet to take place ; as — 
nsblaii mU nocbcu He wUl #peaJt to-night. 

The tecand future or future perfect tense refers to 
some future action or event that will have taken 
place at or before some particular future time ; as — 

Uabr6 acobwlo d lai ocho. / OmH have ^nished at eight 
o'clock. 

PAnTlOIPLBS AND OEEUMOS. 

Verbs in Spanish have two participles, the pretent 
and the jtatf. There are, however, but few present 
Iiartlciples in use, and these few are, almost without 
exception, employed only as adjectives or nouns — 
us, semejante, similar ; obediente, obedient ; vi.^,- 
jante, traveller. The ending of the present parti- 
ciple of verbs tliat have their infinitive in -ar, is 
•ante ; of those that have their infinitive in -er or 
•ir, is •iente. 

The past participle denotes action or being per- 
fected or finished, and, when derived fron» a regultir 
verb, is generally formed by changing the final 
letters of the infinitive -ar into -ado, anri -er into 
-ido\ as— • 

Hablado, apoken. Comido, eaten. 

The gerund in Spanish is equivalent to the present 
participle in English, and is formed by changing 
the final letters of the infinitive in -ar into -ando, 
and •er or -ir into •iendo ; as— - 


I5DI0ATIVX MOOD. 


Preeent. 


Perfitet IndsfMU. « 

Sing. He, / have. 

Sing. 

He habldo, 1 have had. 

Has. 


HjaahaMdo. 

Ha. 


Ha haUdo. 

V. ha. 


V. lia babido. 

Plur. Hdmoa. 

Plur. 

Hdmoa haltfda 

Habdls. 


Habdia babido. 

Han. 


Han habfdo. 

VV. ban. 


VV. turn habfdo. 

Imperfect. 


First Pluperfect. 

Sing. Hatfia, I had. 

Sing. 

Habia habfdo, /bod bod. 

Habtaa. 


Hablaa habfdo. 

Habia. 


Habia babido. 

V. tiabla. 


V. liabla habldo. 

Plvr. Hal>iaiuo8. 

Plur. 

Habfainoa habido. 

Hubiaia. 


Hablaia habldo. 

HaUaii. 


Habian habldo. 

VV. tiabian. 


VV. habian habfdo. 

Perfect Definite. 


Second Pluperfect. 

Sing. Ilulw, I had. 

Sing. 

Uiibe habldo, I had had. 

Hubiate. 


Hubiste hab^o. 

HuIki. 


Hubo liabldo. 

V, bi'ibo. 


Y. hdbo habfdo. 

Plur. Hubiinnu. 

Plur. 

Hubiiiioa habfdo. 

UubiatelH. 


Hubfutela habldo. 

Hubidron. 


Hubidron liabtdo. 

VV. hubidron. 


VV. hubidron habfdo. 

First Future. 


Second Future. 

Sing. Habrd, I shall or will 

Sing. 

Habrd habldo. I shaU 

hair. 


or tpiU have had. 

llabrdH. 


Habrda habldo. 

Habrd. 


Habrd habfdo. 

V. habrd. 


V. habrd habldo. 

Plur. llabrdmoH. 

Plur. 

UabrdmoB habfdo. 

Habrdia. 


Habrdia habldo. 

Habrdn. 


Habrdn habfdo. 

VV. habrdn. 


VV. liabrdn habfdo. 


IMPEBATIVE MOOD. 


Hablsndo, epeaking. Comlondo, eating. 


CONJUGATION. 

In Spanish the infinitive mood of all verbs ends 
In -ar, -er, or -fr, and those terminations serve to 
distinguish the three conjugations ; the frst con- 
jugation comprehending all verbs ending in -ar ; 
the second, those ending in -or; and the third, those 
ending in -fr. 


CONJUGATION OF THE AUXILIARY VERBS. 

JVbte. — As sDited on jmgo 31, it is not necessary 
in Spanish to use the personal pronouns of the 
nominative case with the verb (unless for the sake 
of eniphasis or perspicuity), as the ending of the 
person of each tense indicates the person and 
number of its nominative. In the conjugations 
which follow the pronouns will be omitted in 
Spanish. 

As the auxiliary verbs are required to form the 
compound tenses of every other verb, we first give 
the 

CONJUGATION OP THE AUXILIARY JUBJSJt, to have. 

INFINITIVE MOOD. 

aiMPUK TSHSet. OnUPOUKD TSKSn. 

Habte. to Piul.-Hab*r babido, to hate 

Prvosnt CknemL — Hsbi^ndo, had. 

(?erMad.-Habtaido ha- 

Past ParHcifk.-^BnUdo, had. bfdo. having had. 


Sing. Iliya, let me have, or 
may I have. 

Ha, have thou. 

No bayoH, have not. 
Uiiya, let him have, or 
may he have. 

Hiiya V., have you. 


Plur. Hdyamos, let ve have, or 
may we have. 

HabM, have ye or you. 
No hdyais, have not. 
Hdyaii, let them have, or 
may they have. 

Hdyau VV., have you. 


SUBJUNCTIVE MOOD. 


Present. 

Sing. Hdya, I may hat'e. 


HiyM. 

Ha>H. 

V, bdyo. 
Plur, Hd>'aitu>s. 
Hdyais. 
Hdyan. 

VV. bdyan. 


Perfect Incb^nite. 

Sing. H4ya habtdo, 1 may 
have had. 

Hdyaii babido. 

Hava babido. 

V. hdyahabfdo. 

Plur. Hayamoa babido. 
lldyaia habldo. 

Hdyan tiatildo. 

VV. hdyan babido. 


Imperfect. 

Sing. Hnbidra, hahrla, or bu* 
bidiie, / would, should, 
or might have. 

Bubieraa, habrias, or 
hubidites. 

Hubidra. habria, or 
biihieRr. 

V. bitbidra, habria, or 
hubidtie. 


Pittperfed 

Sing. Hubiera, liabrla, or hu- 
bidae habtdo, / would, 
•hould, or might have 
had. 

Hubidma, habrias, or 
hubidsM babido. 

Hubiera, habria, or hu- 
bidae haUdo. 

V. hubidra, habria, or 
habi^ ^btdo. 


Plnr. Uiibidramoa, habria- 
mc^ or hubidaemoa. 

Hubidrais, habriaia, or 
hnbidaeia. 

Hubidian, habrian, or 
hubieaen. 

VV. hubidian, hatnian* 
or hubidaen. 


Plur. Hubtdramoa, habriainoa, 
or hubidaeinoa babido. 

Hubidraia, babriaia, or 
hobldoM iiabido. 

Hnbidran, habnao, or 
, hubiditen habldo. 

W. huMdran, habriiu, 
or habMaea baMda 
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ITl 


Sing » hnbl^, if I Oionld Sing. 8i htibMn habtdo, if I 
knvt. $kemid ham had, 

81 bubitoec. 81 httbMrM babliio. 

St httbi^re. 81 habUiv babMa 

81 V. habi^. 81 V. bublAn hnbfdo. 

PUir. 81 babl^rriKos. Plur, 81 habMittmoc hahldo. 

81 hubMreiti. 81 hablireia babfdo. 

81 babidren. 81 habMren habfdo. 

81 VY. bubi«ren. 81 W. bubliren habldo. 

By examining the above conjugation, it will be 
f:3en that, after having learnt the simple tenses, the 
compound ones are also known, as these latter are 
always formed by placing the past participle after 
the persons of the simple tenses of the auxiliary 
verb. 

CONJUGATION OF THE AUXILIARY .SO, to be. 

INFINITIVE MOOD. 

SIMPLE TENSES. COMPOUND TENSES. 

Pre/ifvt.—Hor, to be. 7*a<rf,— Hsb^r sldo, to have 

JVeeent (teniiui. — !Si«'n<l(), been. 

being Poet (ferund. — Habi^ndo sldo, 

Past Paxticiple. — Sldo, hern. having been. 


INDICATIVE MOOD. 


present. 

Sing, Soy, 1 am. 
Eres. 

Eh. 

V. CH. 

Plur. B6mos. 

.S6is. 

SAn. 

VV, son. 


Perfect Indefinite. 
Sing. H« sldo, / have been. 
Has Htdo. 

Hr sldo. 

V. ha sldo. 

Plur. Hem 08 sldo. 

Hab^in sldo. 

Han sldo. 

VV. lian sldo. 


SUB J UMO T IV a MOOD. 

Presenl. PanM Ind^Ue, 


Simg. Sda, I mag be. 


Y, aim. 

Plur. BeAmos. 

Beils. 

Sian. 

VV Sian. 

ImperfoeL 

Sing. Fnira. aerla, or fbiee, / 
wouldf ehouUi or 
be. 

Fuiraa, ecrlas, or fbiaos. 

Fuira, serla, or fuise. 

V. fbAra, serla. or fU^. 

Plur. Fu^ramos. seriamos, or 
fnAsemos. 

Fuirais, serials, or tui- 
sets. 

FuAran, serlan, or fu6- 
sen. 

VV. ftiAran, serlan, or 
fU^n. 

First Futsire. 

Sing. Bi fb6rc, if I should be. 

81 fu6res. 

81 fuire. 

81 V. fu6re. 

PluT. 8i fU^remos. 

81 fu^reis. 

81 fuiren. 

81 VV. fU^ren. 


Sing, Hiya aido, 7 mag have 

Imm. 

HAotm aldo. 

Bm aldo. 

^iyssMo. 

T^r. Hiyamoe aide. 

Hijrsta aide. 

Hijan aldo. 

VV. biysa aldo. 

PluparJbeL 

Sing. Hubt6ra, habrii, or bu> 
hliae aldo, / mswM, 
should, or aifjAl ham 
been. 

Hubliraa, hsbrlaa, or 
bubiiaaa ^do. 

Hublira, habrla, or bu< 
biise aldo. 

V. hubiira, babria, or 
bubltee aldo. 

Plur. Hubliimmoa,bubrlamoa, 
or bubbbemos aldo. 

Hubiirals, habrlals, or 
hubliaela aldo. 

Hubl6ran, babrian, or 
hubliaen aldo. 

VV. bnbiiran. habrlan, 
or httblisen aldo. 

Second Future. 

Sing. 81 habiiro aldo. 1/ I 
should ham been. 

81 hubl^rea aldo. 

81 hubiire aldo. 

Si V. habiiie aldo. 

Plur. 81 hublireraoa aldo. 

81 hublirels aldo. 

Si hubliran sldo. 

81 W. bnbiiren aldo. 


Jmperftrt. 

.Sing, lillra, J was. 

Eras, 
l^ra. 

V. 6ra. 

Plur. j&ramoH 
Krais. 

Eran. 

VV. Aran. 

Perfiect Definite. 

Sing. Ful, 7 was. 

Fulate. 

FiiA. 

V. fuA. 

Plur. Fuimos. 

Fufsteis. 

FuAron. 

VV. fuAron. 

First Future. 

Sing. SerA, I shall, or iriU be. 

Seris. 

SertL 
V. sera. 

Plur. Berimos. 

SerAia. 

Seiin. 

VV. aeiA 


First Pluperfect. 

Sing. Habia sldo, / ha^l hen. 
Hsblas sldo. 

Habia Hldo. 

V. habia sldo. 

Plur. lisblamos sfdo. 

Habfais sldo. 

Hablan aldo, 

VV. kabtan sldo. 

Second Pluperfect. 

Sing. Hdbe sldo, J had b^n. 
HiibCdte sldo. 

Hdbo sldo. 

V. hilbo sldo. 

Plur. Hublmos sldo. 

HuMsteis sldo. 
HublAron sldo, 

VV. hublAron sldo. 

Second Future. 

Sing. HabrA sldo, I shall, or 
urill have been. 

Habris sldo. 

HabiA aldo. 

V. babii aldo. 

Plur. Habrimoa aldo. 

Habtiis aldo. 

Habrin aida 

W. babcin aldo. 


IMPERATIVE MOOD. 


Sing. Sit, let uu be, or may 7 

Si, be thou. 

No aiaa, be not. 

Him, 1st him be, or may 

he be. 

8ia V., be gou. 


Plur. Beiiiioa, Zef «u be, or mair 
urn be. 

Sid, be you or ge. 

No aaiU. be not. 

Sian, let them be, or aiaf 

th^be. 

Sian W.. be gou. 


KEY TO EXEROIBBS. 

Bx. 15.— 1. Who is good f 2. Who are rich f A Wboae are 
the housea? 4. Whose books have you? 6. What did you 
say? 6. Whst hat have yon? 7. What treasures has Peter 
found? 8. What language does the general s(M>ak? 9. What 
a man you are I 10. What a handsome woman ! 11. Who 
wants bread? 12. Who speaks Bpanisb ? 18, Who understands 
English? 14. Who loves truth? 15. Who understands what 
John says? 10. What sort of buttons do you want ? 17. What 
kind of sugar has Peter? 18. What do you wish ? 19. What 
books do the painters want ? 20. Wliat do the judges say ? 
21. What said the physician’s brother? 22. Madam, do you 
want (some) butter? 23. Does your daughter uudemtand 
English, madam? 24. No, sir, she does not understand 
English? 25. Whose buttons have tlie men-servants? 26. 
Who is hungry? 27. Who are thirsty? 28. What sort of 
spoons have the American’s sisters? 29. What do Peter and 
John want? 80. Who understands what yon aay? 81. Who 
has some bread ? 82. Whose are the books ? 88. Which of 
the Frenchmen speaks Spanish ? 84. Have you (some) money ? 
85. Have you many books ? 86. Has the book leaves of gold ? 
87. Are not his friends rich ? 88. Are not my brothers richer 
than the shipHmrpenters ? 89. Are the men-aervanta hungry? 
40. Yes, sir, the men-servants are hungry. 

Ex. lA— 1. i Quien es sabio ? 2. iQolen ei lioo? 8. iQui* 
enes son buenos? 4. ^Qulenes son cdlpables? 6. ^Qulen os 
fuerte? A iQuleneaaon robostos? 7. iDe qnlenhsblaJuan? 
8. Del midloo. 9. iDe quien son Us casas? 10. De Pedro. 
11. ^Cuyos libroB ticae Marla? 12. .iCuyos botonea tUttcn 
los eriadoB? lA ^Cuyas eocliarss tlenen mis bermanaa? 
14. ^Coal de lea doe b(los del midloo halld un tesoro tn la 
cane? 15. i Qtw dies V. ? lA zQue qoUre Joan? 17. tQos 
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diotn lot JiMeetr IS. iCoyo ioinbrero U«n« V. f IS. iQu« 
qitim V t 90. ^ Pw» quien McriW6 Jiuin las oartM ? 21. I^im 
« Fnmoaaa. 22. ik quianM di6 Juan loa Ubroa fraaeeaear 
SS. A laa bUas del Joe*. 24. j Qoe mugar ! 26. j Que hermoaa 
einAadl 20. ^Qoieo qoiere azdcar? 27. ^Qnien habla el 
Inglaa r 2S. 4 Qolen entlende el Bepafiol f 20. i Qoien enttende 
lo qne Marla dice? 80. i Que eapecle de oucbaraa tlenen mle 
amlfoa? 81. ^Qoe dfcen laa mugeresf 82. ;Toraa V. agoaf 
88. ;Qiie dUo I* hermana de Juan? 84. ^Habla su hijo el 
Xapaftol, eeftorf 85. Si, aeftora, mi hUo habla el Bapaflol. 
•0. ^Cuyaa cocharaa tiene la ciiada? 87. ^Cuyo aombrero 
tUne Fedro? 88. ^Cuyo* botonea tleDen loa pintorea? 80. 
i Quo llbroa tiene Marla ? 40. ; Qoe pan tlenen W. ? 41. iQuien 
tiene aed? 42. ; Quien tiene hambre? 48. lEaV. Eapaftol? 
44. j Tlenen laa Bapaftolaa aed ? 45. No, aelVor, laa Bapaftolaa 
no tlenen aed. 

Ex. 17.— t. Thia man la rich ? 2. That woman ia proud. 8. 
Boea that lady apeak the Bngliah language ? 4. Whoae ia thia 
knife? 6. Whoae are thoae fork*? 0. He to whom my father 
wrote the lettera haa much money ? 7. She to whom John 
gave a book ia very handaome. 8. I^ia houae and that which 
you aaware mine. 0. la not thia the baker'a aon? 10. The 
hatter wrote theae lettera. 11. Thia looklng-glaaa ia mine. 
12, Thia man la my friend. 18. Who ia that woman ? 14. This 
breeie la a g reeable. 16. Whose la this pen ? 16. Lucy’s and 
Mary’s spoons are of gold ? 17. John haa not my book, but he 
haa that of my sister. 18. Have you my pens or those of my 
fkiher? IS. Has the baker my bread or that of the carpenter? 
90. The lnnkee|»er'a beer la as good as that of the shoemaker. 
21. The wine of James is as good as that of Peter. 22. Have 
the prlntera my books or those of my friend ? 23. The printers 
have not thy booke, but they have those of thy friend. 

Bx. 18.— 1. Bate caballero ea bueno. 2. Aquella mugor es 
hermoaa. 8. Esaa cucharaa aon nuevoa 4. Aquellos pintorea 
son pobrea. 6. Eataa oaaas son altaa. 0. £sos aombrrros aon 
nueatros. 7. iBe quienea aon aquellos casas? 8. ; Quien ea 
eae oaballero? 0. i Uabla esa seflora la lengua espaftola? 10. 
Baeeapqionoea vitdo. 11. ;Bon eatoa mla zapatoa? 12. ^Cuyo 
eaeae sombrero? 18. La Espaftola y la Ingleaa tlenen pra- 
denola, eaa u mas amable que esta. 14. Aquellos 4 quienea 
Jnan did laa plumaa aono pobrea 4 ignorantea. 16. Aquella 4 
quien el aombrerero did un eapqjo es pobre y sob4rbia. 10. 
Lada did laa ouoharaa 4 los que V. vid. 17. El llbrero did 
traa Ubroa 4 la que le eaoribid laa oartas. 18. ; No ea eats la 
madre del npatero? IS. Eaoa ouchilloa son suyoe de ella. 
90. Eatoa tenedorea aon auyoa de 41. 21. ; Quien ee esta 
aeftora? 92. Biego no tiene ml Hbro, pero 41 tiene el de ml 
hermana. 28. Laa eallea de Ldndree aon mas anohaa que las 
de Madrid. 24. La pronnnolaoion del Frances no ea tan f4oil 
«omo la del EapaftoL 26. Ml cerveaa no es tan bnena oomo 
lade Juan. 

Bx. IS.— 1. Every one of the three women has two looking, 
glaasea. 2. These men will be rewarded, each one aooordlng 
to his deeds. 3. Sim and all her daughters are very robust. 
4. Both know what la good. 6. Is there anything new T 6. 
Thtra ia nothing new. 7. The booksellera want nothing, ft 
Bvnrythlng which James haa is mine. S. Nobody speaks evil 
of him. 10. The shoemaker gave shoes to no one. 11. Nothing 
la good ft)r him. 12. One knows not what to say. 18. Have 
you another hroiher ? 14. Bid anyone see my hat? 16. James 
ftmnd aoeaething oa the road. 16. He who is rtch, whoever be 
may ba, wUl have anxietiea. 17. To whomsoever yon may 
give bread, Jaiaee will give money. 18. Bid John give books 
to aome of thtm Oermana? is. Yea. air, John gave books to 
aome. 9S. Has anybody my looking-glass 2i. Nobody haa 
thy looktng-glaaa. 22. Some men have money, others have 
not Many villagers of both aexee came to the dty. 24. 


The painter gave a hat to the Genum, and a book to the 
Siianlard : both are poor. 26. Mary does not speak of another^e < 
fanlta. 20. Are there roses without thorns ? 27. No, m ada m, 
there are no roses without thorns. 26. Are there in that house 
Tnany rooms ? 2S. There are ten rooms. 80. John is not an 
American. 

Ex. 20.— 1. Los die* eriados, cads uno de ellos tiana tree 
roaaa. 2. Lucia tiene die* libros cads uno en im idioma 
dlferente. 8. Todaa las criadaa aerdn premiadas, cads coal 
sagun aua m4ritoa. 4. Maria did cucbiUos 4 cada uno de elloe. 
5. Todo lo que briUa, no ea oro. 6. Todo Ubro tiene bqjaa. 7. 
Pedro no tiene nada. 8. Ninguna de eataa aeftoras as rioa. 
S. No aabe uno que comprar. 10. i Tiene V. otra hermana T 
11. ; Habla alguien el Eapaftol ? 12. El caballero Uene doa 

eriados, y did al uno die* pesos, y al otro doce, 4 cada uno 
•egun su m4rito. 18. £1 rapatero tiene dos hUaa, el nombre 
de la una es Lucia, y el nombre de la otra es Maria, 14. Ella 
tiene algo que coiner. 16. Una de las sefiorss vind oonmigo. 
16. Mi hermana tiene todo lo que mi padre la did. 17. A coal- 
quiera quo Maria d4 cucharas, Lucia clar4 tenedorea. 18. 
Cualquier coaa que Juan diga, aua casas no son hermoaaa. 
19. Dios aborrece todo oaniino malo. 20. Todo ea muy cierto. 
21. Nadie tiene tu eapejo. 22. ^Tiencn algunas de eataa 
mugeres tenedorea de plats? 23. Cada uno de noaotros tiene 
algun mdrito. 24. Ml sobriiio no tiene plumas. 25. iHay 
cartas para mi? 20. No, no hay cartas para V. 27. iNo 

Imy libros sin bojas. 

Bx. 21.— 1. Time is more precious than gold. 2. Charity la 
patient. 3. Ignorance is the mother of error. 4. Prudence 
is more precious than silver. 6 . Wisdom is bettor than 
lieauty. 6. Man fears death. 7. Jtlen are mortal. 8. Gold is 
precious. 9. John has gold. 10. Money is useftil. 11. Peter 
has money. 12. Books arc useful. 13. This year flour ia 
very dear. 14. Butter is very dear. 15. Beer is good. 16. 
Deatli ia terrible. 17. Milk is white. 16. John prefers vice 
to virtue. 19. Mary does not prefer error to truth. 20. Peter 
prefers riches to wisdom. 21. The physician prefers beer to 
wine. 22. Prudence and judgment ore necessary to every 
man. 28. The peace of society depends on Justice. 24. Silver 
Is precious. 26. This year flour is not dear. 26. Religion ia 
lovely. 27. Gold is more precious than silver. 

Ex. 22. “1. El tiempo es precloso. 2. La prudencia ea 
fttiL 3. El vicio ea odioao. 4. El dinero es dtU. 5. El yelo 
es Mo. 6. B3 asftcar es dulce. 7. La virtud es amable. 8. 
El agua es tan buena como el vino. 9. La vida no ea un 
Buefio. 10. La tabiduria es mas precioaa que todas laa rique> 
aaa. 11. La benefloencia nos haoe amablea. 12. El hombra 
no teme la vlda. 18. Ella tieno prud4ncia. 14. Lucia no 
haU6 Ubroa. 15. La leche ea blanca. 16. El vino ea muy 
caro eate afto. 17. La gmtitnd es el alma de la religion. 18. 
Loa vinoa aerkn buenos eate afto. 10. Los tenedorea ton ntilea. 
2a Bate afto la barina no es cars. 21. El ora ea maa precioao 
qoe la plata. 22. La hiatoria es maeatra de la vida. 28. Bate 
caballero preflere la verdad al error. 24. Mejor es la prud4ncia 
qne al dinero. 


THE ORGANS OF SENSE.— II. 

ICoa/iuued /ram p. 125.] 
t.— THE EYE (oonliaaecl). 

The structures described in our last lesson, conducive 
to long sight in a thin medium, are more especially 
to be remarked in soaring raptorial birds, like the 
eagles, vultures, and hawks. These, as they wheel 
round at a great height, survey a large extent of 
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country ; jet. their sight is so keen at that elevation 
«that no young unprotected animal, or maimed and 
disabled prey, escapes their sight. So keen is the 
sight of the condor of the Andes that if a carcase 
be exposed where the naked eye can detect none of 
these creiU^ures in the horixon, yet in a few minutes 
they are seen streaming in from all directions 
straight towards the hoped-for meal. 

But though birds be long-sighted, it is also highly 
necessary that they should see minute objects at a 
short distance. No entomologist will deny that an 
insectiTorous bird must have keen eyes for short 



Fig. 4.— Vertical Section or the Bve or a Fish. 

1, scleroUo ; 2, choroid, 2^, inner Isyer of choroid ; S, retins ; 
a, obovofd gland ; 4, vitreoiui homonr ; 6. bony supports 
of sclerotic or herd coat ; 6, iris ; 7, comes ; 8, lens ; 
9. aqueous humour; 10, lens ligament; 11, ciliary pro- 
eessee ; 12, optic nerve. 

distances if it is to get its living with ease. A 
microscopic sight is scarcely less requisite for a 
grain-fee^g bird. The swallow, which plunges 
with such reckless impulse through the air, will 
nevertheless seise a small insect as it dashes along 
with almost unerring certainty. Usually the prey 
is so small that the wonderful powers of the bird 
displayed in the chase cannot be observed; but 
sometimes, when the insect has large wings, this 
dexterity may be seen. 

The writer has seen a swallow seize, while in 
headlong flight, the beautiful scarce swallow-tail 
butterfly, and shear out its sapid body from between 
the wide wings, and let them float severally down ; 
and then, not satisfied with a feast so little propor- 
tioned to the splendour in which it was dished up, 
glance n>und and seise again the several pieces 
before they had time to reach the ground. How, 
then, is a long sight and a keen short sight to be 
obtained from the same eye ? This is done mainly 
by the aid of the bony plates already deeoribed. 
These are so disposedtbat the edge of one is capable 


of sliding over the edge of its next neighbour, so that 
when the fibres of the muscle whiob unites them 
oontraot they compress the eye all round and make 
it more tubular, while the humours of the eye, thus 
subjected to pressure, cause the cornea to protrude 
more, and also the retina to be removed farther 
from the lens. The muscle, too, for adjustment to 
distance, is finely banded, whereas in beasts it is 
smooth ; and physiologists know that banded or 
so-called striated muscle contracts more rapidly 
than the smooth or non-striated. 

Intimately connected with this pressure upon and 
alteration of the dimensions of the humours of the 
eye is, probably, another peculiarity in the eye of 
a bird. This is a puckered purse-like membrane, 
which is attached to the optic nerve, which in this 
class enters the eye by a slit-llke opening. This 
membrane is sometimes called a marsupiuro, from 
its resemblance to a purse, and sometim^^ a pecten, 
from its supposed likeness to a comb. It stretches 
to the interior of the eye to a varying extent in 
different birds, and is composed of a tangled mass 
of blood-vessels, mixed with pigment granules. 
Whether this is simply an erectile organ, which can 
rapidly contract and enlarge suddenly as it is de- 
prived of or injected with blood, or is capable of 
feeding the vitreous humour with liquid strained by 
it from the blood, and draining It off again as 
circumstances require, is not known. 

The eyes of reptiles are so different from one 
another, ranging in structure between the eye of the 
bird and that of the fish, that it is better at once to 
pass on to a description of an eye adapted to sight 
in water. 

A fish (Fig. 4), living as it does in an atmosphere 
wliich is many hundred times denser than air, and by 
no means so transparent, must have an eye suited to 
look at near objects. It must therefore bo able to 
concentrate the rays of light rapidly ; yet it is under 
this disadvantage, that— as it is only when passing 
from a rare into a dense transparent convex sub- 
stance that diverging rays are bent towards one 
another and the original rays pass through a dense 
medium — the cornea and aqueous humour can play 
no part in the bending of the rays towards one 
another, for they are of about the same density 
as water. The whole duty of refraction must thus 
be done by the lens. This is very dense, and the 
sheets of which it is made up on the inside ore 
denser than the outside, while it is so convex both 
before and behind as to become a perfect globe. 

Both the consistence and shi^ of the round lens 
may be seen by sqneeslng It oot of the eye of a 
cooked fish, even by those whose taste for com- 
parative anatomy is only stimnlated at the dinner* 
table. 
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In connection with this kind of lens we have a 
shallow eye. In other words, if the cornea, through 
which light enters, be turned upwards, the back of 
the eye on which the retina is spread resembles a 
saucer, and not a cup, as it docs in beasts and birds. 

This is so much the case, that even though the 
hard capsule is shallower than in brutes, there is 
still loft a large space between this and the choroid, 
and oven this latter has between two of its layers 
a horseshoe-shaped “gland” composed of blood- 
vessels, something like the pecten of a bird, though 
in a different place, and with a different function. 

The hard outer coat is strengthened and held to 
its form by a cup-shnpcd bone or cartilage, which 
occupies the parts which are left unoccupied by 
the bird’s eye-bones ; because while the latter are 
used to elongate the eye this maintains a shortened 
axis. 

The cornea, or window, and the watery fluid 
behind it, being useless to collect the rays, ore left, 
the one flat and the other in small quantity, and 
the result of this is that flsh can see distant objects 
as well through the air as through the water ; and 
this is important, because almost all fish are surface 
flsh ; many feed on flies, and most have to be on 
their guard against aerial foes. The reader, then, 
need not bo surprised when the sun-loving shoals 
of carp or chub all plunge headlong into the depths 
when he appears on the river bank. 

As a singular instance of the adaptation of means 
to ends, it is found that all animals, whether rept iles, 
birds, or brutes, which are ampliibious, or which 
spend much time in the water, have eyes which, 
though they differ from those of fish in some things, 
have the same relation of the cornea and lens. Thus 
the whale and the dolphin (which are beasts which 
have taken to the sea), the cormorant and diver, 
the frog and the crocodile, have all spherical lenses 
and flat cornere. 

Fish and frogs have on the outer layer of the 
choroid a layer of silvery or golden crystals, and 
this layer, which is continued round till it occupies 
the front layer of the iris, gives to the toatl so 
metallic and bright an eye as to countenance the 
legend that it has a jewel in its head. So Shake- 
speare— 

“ The toad, ugly and venomous, 

Weart yet a precious Jewel in iU head.” 

The eyes of the animals lower than fish, none of 
which have u backbone, and which are called in- 
vertebrate animals, are closely relatcKl to their 
powers of moving from place to place. If an animal 
can dart rapidly about, more especially if it can 
move swiftly for some time at a stretch, its eyes 
oie usually very perfect ; but if it can only crawl 
sluggishly, its eyes are of an inferior structure. 


We shall here only discuss the eyes of two great 
divisions of the so-(^ed lower animals. The type * 
of the one, called mollusca, shall be the snail ; and 
of the other, named articulata, or orthropoda, the 
honey-bee may be taken as the representative. 

It is impossible to say that either of these two 
sub-kingdoms is the higher, but they are very dif- 
ferent. Tiiat of which the insect is the type is 
noted for the swiftness and agility of the move- 
ments of the animals that form it ; while the other 
is equally remarkfible for the sluggishness of the 
species which compose it. Indeed, the word just 
used is derived from this peculiarity in the slug. 

These peculiarities are, however, but general 
ones, applying to most, but not all the species of 
each sub-kingdom ; for each sub-kingdom contains 
several thousands of different kinds of animals. 
Thus we find some insects more inert than most 
slugs, and some of the slug class as active as many 
insects. 

The eye of the garden-snail is evidently an organ 
not altogether comparable to the eyes wc have de- 
scribed as those of the higher clas.ses. It is situated 
at the end of the longer and upper pair of tentacles, 
and is only exposed when these are at their longest. 
Even when so exposed, its sense of sight is so 
obtu.se that it seems only conscious of light and 
darkness as our skin makes us conscious of heat 
and cold, and has no knowledge of images. The 
organ seems little better than a refined organ of 
touch, for garden-snails will withdraw their eyes 
far sooner if blown upon, or the hand be placed 
between them and the light, than when threatened 
by the fingers. Nevertheless, the eye has a spherical 
lens, sclerotic, choroid, and retina, but all of com- 
paratively simple structure. The most remarkable 
circumstance connected with this eye is that it can 
bo retracted by drawing it down through the tabular 
horn, as one might draw the end of the finger of a 
glove down through the rest of the finger ; and 
this is done by a special muscle, which is a slip of 
the great muscular band with which the snail 
draws in, not only its horns, but its whole head, 
strongly though slowly. 

The eye is exposed by a successive contraction 
of the circular muscles which are round the horn, 
beginning at the base and ending at the top ; this 
action has the same effect on the parts of the 
tube, and finally upon the eye, as driving a coin 
into the end of an old-fashioned purse by the aid 
of a ring which slides on the outside. The rest of 
the slugs and snails, which creep on their bellies, 
have eyes somewhat similar, and similarly situated ; 
but while the garden-snail has four horns, or, more 
properly, tentacles, some water-snails have only 
two, and the eyes are placed on the outside of these; 
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balf>w »7 up, while the whip-like extremities act as 
feelers, as the short horns of the garden-snail do. 
The bivalTe mollosca have eyes inferior even to 
these, though they are sometimes numerous and 
curiously placed; thus, the kind of oyster which 
occupies the fan-shell, and is called a pecten, has a 
row of eyes running round the edge of the two sides 
of the animal’s cloak, which lines the two shells 
that enclose it. 

The highest class of mollnsca. such as the octopus, 
have greater power of motion than any of the rest, 
and swim rapidly through the sea. both backwards 
and forwards, seizing their prey with long 
whip-like arms ; and these creatures have 
large and elaborate eyes, not unlike those 
of vertebrates, but even more complex in 
some respects. 

Turning now to the articulate sub-king- 
dom, we find in it eyes of the most re- 
markable description. They arc best ex- 
plained by the diagram. 

If we examine the head of a wasp or bee, 
we find on the top of the head, looking 
towards the sky, three eyes set in a triangle. 

These eyes are simple (Fig. 5), and not 
unlike the eyes of many lowly organised 
creatures ; but besides these, on the side 
of the heml, stretching almost from its 
crown to the jaws beneath, are two com- 
pound eyes, which, under the microscope, 
are seen to present innumerable six-sided 
spaces, which look like the ends of the 
cells of a honeycomb. On dissection, each 
of these six-sided faces is found to be the 
outer surface of a double convex lens, be- 
hind which is a layer of black pigment, 
which is comparatively thick at the edges 
of the lens, but thin towards the centre, where a 
hole is left through its middle. This hole serv’es as 
the pupil. Behind the pigment is a cone of trans- 
parent matter, whose point is directed inwards, and 
embracing tliis point is the end of a nerve thread. 
The threads from each eyelet run inw'ards to a 
sheet of nervous matter common to the whole eye, 
and from this sheet other nerve cords, but much 
fewer in number than the first, run to the thick 
main optic nerve. The space between the nerve 
cords is filled up with black pigment, so that each 
can only receive impressions from its end. An 
insect, therefore, one would think, receives thou- 
sands of distinct pictures; but it so harmonises 
them in its common retina as to form a continuous 
image such as we make with, our two eyes ; unlike 
ours, it is not, however, a reversed but an upright 
image. 

I'he rimple eyes of insects seem to be used for 


distant objects, for if these be painted over with 
red sealing-wax dissolved in strong spirit, so as to 
blind them, the insect has no power of directing 
its flight, but towers straight upward towards the 
sky. The curious compound eyes must be used, 
therefore, for near objects, and as they stretch round 
the head and look every way. they must save the 
insect much trouble in turning the head as it runs 
in and out the bells and tubes of flowers searching 
for honey and pollen. 

Lobsters and crabs, belonging to another order 
of animals with jointed limbs, have very similar 



Fig. 5.— I. VERTifj^L Hwtion or THE Kye or an Inhkct. II. The Lenska 
and Conrh Knuaeord. hi. Pbont or Hrad or l>RAooN-rLY. show- 
ing THE Position or the CoMrouND Kyks. IV. Front or Head or 
Wasp, showing Thrkb Mimplb and Two Compound Eyes. V. Hide 
or Caterpillar's Head, with Six Eyes. 

Ref. to Nos. in Figs. 1., II.— -1, snrfsce lens ; T, layer of pigment (iris) ; 2, 
cone, vitreous humour ; 8, special optic nerve ; 4, common pigment ; 
b, common retina ; 0, secondary optic nerves ; 7, main nerve. 


eyes, but the facets arc often square, and not 
six-sided ; the conical lens, too, is not convex on 
its outer surface. 

This kind of eye, however, is by no means found 
in nil animals of this sub-kingdom. The whole 
tribe of spiders has only simple eyes ; but there are 
usually eight of them set in two rows on the front 
port of the head. 

Among the animals of lower grade than those of 
the soft slug-liko and the jointed sub-kingdom, a 
number of grades in the development of the organ 
of vision have been discovered. In many of them 
specks of colour with a nerve running to them are 
found ; but as we cannot ask these animals what 
their sensations are. and their intelligence is of so 
low an order that we oan infer but little from their 
movements, we can only conjecture them to be 
eyes. 

Thus, the star-fish has specks at the ends of Its 
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rajt wbioh f«rv» at elementarj optic organ*. The 
great floating Jelly-flsb, which, aa it i* seen fzom a 
ahlpy reminds one of an animated umbrella, has 
apecks round the edge, where the whalebone knobs 
should be. All these and a thousand other struc- 
tures seem, from the experiments that have been 
made, to serve as organs for perceiving light ; but 


have no existence. The earth in revolving on Its 
axis presents one hemisphere to the son during* 
part of the day ; the other half is in shadow. 

IMAGES WITHOUT GLASSES OB LENSES. 

Make a cardboard tube, say, about 12 inches long 
and 2 inches in diameter. Fit into it a lesser one. 



Fig 11 


probably the impressions they receive are as faint 
and dnll compared to the vivid pictures presented 
to the sense of the higher animals, as the informa- 
tion whioh light brings to the infant, whose eye is 
not yet suflloiently educated to guide its wandering 
hands, is crude when compared with the ideas 
whioh are presented to the mind of a man by means 
of wondrous light, its marvellous reoipient~the eye, 
and its yet more marvellous interpreter- the mind 


LIG HT. — II. 

IConlinMd 121 .) 

THE MOTION OP LIGHT IN STRAIGHT UNKS. 

In its Spread light proceeds in straight lines, and only 
under olroumstanoes well known is its course curved 
or crooked. Proofs innumerable of this present 
themselves in every-day life. The sun is hidden 
behind a bank of <^ud ; its rays spread outwards 
in perfectly straight lines (Fig. ll). A, beam enters 
a dark room through a chink in its closed shutters; 
it pastes across in an undeviating straight path, like 
the line of diity^ The very existence of shadows is 
a consequence of light proceeding in straight lines; 
if li|^t could gel round comers, shadows would 


which will slide easily in and out. Let the inside 
of each tube be blackened Over one end of this 
arrangement llx a cover of tinfoil; and similarly, 
over the outer eud of the other tube, a covering of 
tracing-paper, as in Fig 12 Prick a hole into the 
centre of the tinfoil with a pin, and now bring a 

h 

Fig 12 

candle opposite the pin-hole Slowly slide out 
the inner tube ; a fairly good image of the candle 
appears on its tracing-paper end, and it varies in 
fdse with the distance of the tracing-paper from 
the pin-hole; fur- 
ther, the image is 
upside down. On 
the assumption 
that light travels 
in straight lines, ^ 
this is quite easy to 
understand. Thus, 
the candle e sends 
its light through 

tike pin-hole js in * f%, u. 
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gQoh m manner that a ray from the tip of the flame 
t on the tradng-piHP^ screen at f, and the 
base of the flame faUs on ^ ; in other words, the 
image is inverted. Again, from the same diagram, 

it will be seen that 
if the screen ap- 
proach the pin-hole 
to the position a' b% 
then the image 
must decrease in 
site ; such is the 
case. Therefore, 
the phenomena of 
the pin - hole 
camera prove that 
light proceeds in 
straight lines. 

An interesting 
example of the 
rectilineal course 
taken by light may 
sometimes be seen 
while walking 
under the leafy 
branches of a tree. 



On the pathway a number of circular spots of light 
. appear, which wave about with the movement of 
the leaves in the breeie. They are images of the sun. 
The shade afforded by the spreading branches may 
be so complete that no direct sunlight reaches the 
footpath, or here and there the sun’s rays may find 
their way through in a direct way to the ground, 
and it is in such cases that solar images are formed. 
The sunbeams pass through tlie irregular leafy 
apertures, cross each other and make images in a 
very similar manner to what obtains in the pin-hole 
camera, save that in this instance we have the over- 
lapping of a great number of images. 


SHADOWS. 

A shadow is the comparative absence of light. 
An area is illuminated; it encloses one which is 
less illuminated. The latter constitutes a shadow. 


in 

Here let us consider the shadow of an opaque 
body-— say, a oricket-ball ^oast (1) by a point of 
light p (Fig. 14), and (2) by a large surface of light 
a b. In the first case, the shadow is sharply defined, 
as at A. In the seocmd case, however, there is a ring 
of fringe, or border, which is leas dark than the 
central body of shadow; it is the peHumbra^ or 
partial shadow. The diagram will make it clear 
how this occurs. Let a and b represent two points 
in the illuminating body ; the point of light a would 
give a perfect shadow c d, and, on the other hand, 
the point of light b would give a perfect shadow a/; 
r/, the part in common, is in perfect darkness, but 
the space gc is lighted up by a, and the space /d is ' 
illuminated by b. The result is shown at B. 

With a paraffin-oil lamp or gas flame, a small 
opaque body, and a sheet of white paper, disposed 
in the resi)eotive positions ab, and sd, one may 
with a little a<lju.stment get the umbra, or true 
shadow, and also the penumbra. 

One of the biggest of shadows is that presented 
in an eclipse of the moon, when this satellite enteiu 
the long cone of darkness which exists on the side 
of the earth opposite the sun. The sun, as an 
enormous disc of light, creates a penumbra which 
surrounds the true shadow. This is shown in 
Fig. 15. 

One of the minutest of shadows is seen in the 
so-called “Purkinje’s figures,'* Here microscopic 
vessels of the eye cast their shadows on a sensitive 
part, and' are seen as a dark network on a red 
ground. Thus you may see them Go Into a dark 
room with a candle ; close one eye, and stare into 
the darkness with the other, while you move the 
candle up and down just off one side of the open 
eye. “ Purkinje’s figures ” will soon make themselves 
apparent. 

Condensed steam floating in the air, mist, and 
white cloud, all so closely akin, may be illumined 
as conspicuously as a solid area ; it follows, there- 
fore, that it will form as efficient a background of 
shadow. Thus it happens that, with the sun over- 
head and an expanse of cloud beneath, aeronauts 



Fig. 16. 


It may be the shadow of a cloud passing slowly 
over a sunlit landscape, or simply grotesque shapes 
resulting from the shadow of the hands on the gas- 
ilhnnined waU. ^ 
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often see shadows of themselves and car sarronnded 
by a rainbow halo. The circumstances are similar, 
and the phenomenon also, to those presented in the 
Har* Mountains by the Speetre of the Brocken. 
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Before the mist has been quite dispelled by the 
rising sun, travellers on other lofty heights besides 
the Brocken have often recorded that they have 
seen gigantic shadows of themselves in the west, 
which have repeated their every movement. 

LIGHT IB ENFEEBLED BY DISTANCE. 

One of tiic simplest proofs that light is enfeebled 
by distance is afforded by the fact that the reader 
may peruse this ]jnge by the light of a single candle, 
and that if he go a yard or two away, he cannot 
read it with the same ease. If the distance be 
increased still more, the light yielded is now 
altogether too feeble for him to read the page at 
all. With increase of distance from the candle, 
there is very evidently a rapid decrease in the 
amount of light cast upon any given area. 

This diminishing of the illuminating power of a 
light with distance conforms to a definite law, 
generally known as the law of inverse squares. 
Thus, if wo call the quantity of light falling upon 
the page of our book 1 unit of light when a yard 
from the candle, then at a distance of two yards 
the quantity will be one-fourth of a unit, and at 
three yards away, one-ninth of a unit — the inverse 
of the squares of 1, 2, and 3. 

A geometrical proof of this law is obtained on 
considering the relative superficial areas of a number 
of spheres, or globes, of 1, 2, 3, etc., units of length 
from the centre to the sur- 
face. For if c (Fig. 16) be a 
point of light, it is evident 
that its light in spreading 
Fig. 10 . ' out in every direction would 

illuminate the surface of a 
sphere with a radius ca; and, in spreading further 
outwards, the same quantity of light would also 
spread over the surface of a sphere with a length of 
radius ch, which is twice ca ; but the area of the 
surface of this second sphere is 4 times that of the 
one with radius ea, and the light is, therefore, 
spread over 4 times the ground, and is enfeebled to 
that extent. Similarly, a sphere with a radius ed, 
which is 3 times ca, has 1) times the superficial area 
of the least one ; and consequently, at point rf, the 
light from c is 11 times leas in quantity than at a. 

ON LIGHT-MEASURING. 

By making use of the law of inverse squares, one 
can ascertain the relative illuminating powers of 
two lights. Take two lights— say, a parafl^-oil 
lamp and a candle — and let them cast shadows of 
the same object on to a white wall or a screen, as 
in Fig, 17. A convenient object is a stick put into 
the month of a bottle. It will be observed at fint 
that one of the shadows is much darker than the 
other. Oradufilly increase the distance of one of 



the lights from the wall until the two shadow 
have both the same degree of darkness. Measni) 
the distances of the lights from the wall, and squar 
the numbers — i,e., multiply each number by itself 



Fig. 17. 


thus, if the candle be 4 feet from the wall, and the 
lamp 6 feet away, we get the numbers 4 x 4 = 16 
and 6 X 6 = 36. Now these two shadows of the 
stick are illuminated by the two sources of light ; 
thus, the lamp a illuminates the shadow y, and the 
candle b illuminates the shadow Seeing that 
both shadows are of equal intensity, it follows that 
they are illuminated by equal quantities of light — 
i.e., -i\rth the light of the candle is equal to -^th the 
light of the parafiln-oil lamp, and their relative 
illuminating power is as 16 to 36 ; in other words, 
the paraffin-oil lamp is equal to ^ 2^ candles. 

An arrangement of this kind for ascertaining 
the relative illuminating power of two lights is 
called a photometer, which means ligld-meaturer. 
This shadow device is known as Rumford’s photo- 
meter. 

BUNSEN’S PHOTOMETEB (Fig. 18). 

Light may also be measured by means of a grease 
spot. Take a piece of white blotting-paper, and 
touch it with butter ; warm until the grease spot 
has spread out into a translucent circle. Now, if 
the paraffin-oil lamp and the candle be placed 4 or 
5 feet apart, and the grease spot be moved between 
them, backwards and forwards, it will be seen that 
when the spot is brought near one of the lights, 
and it is regarded from that side, it has quite a 
dark appearance on the white background of paper ; 
whereas upon looking at the spot from the other 
side, it has a bright appearance from the trans- 
mitted light. There is a point, however, between 
the two lights, at which the gteskse spot appears 
neither darker nor lighter than the remainder of 
the paper— in short, it disappears ; and when this 
is the case it is being illuminated by an equal 
quantity of light from each source. Therefore, if 
the distances of the lamp and candle from the grease 
spot be carefully measured and squared, we get the 
data for a comparison of their illuminating powers. 
Thus, let 05 suppose that the two lights are 10 feet 
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fipart» and that apon moving the groaae spot back- is equal to. The operation is a comparison of the 
vTards and forwards between them we find the oan^ and gas-flame, and serves as an illustration 
point of its disi^pearance to be 4 feet from the of a technical use of the grease-spot disc. 



candle and 6 feet from the lamp, we then employ the speed of light. 

these figures as in the case of the Rumford Light travels at an enormous speed. Ordinary 
photometer. The grease-spot device is known as standards of high speed are creeping pnoes by the 

the Bunsen photometer. side of it. An express train rushing along at 60 


HOW THE ILLUMINATING POWEB OF GAS IS 

The illuminating power of coal-gas is obtained 
with a Bunsen photometer; and it will be of in- 
terest here to inquire how the figures are usually 
got which appear regularly in the papers as the 
illuminating power of the gas supplied by corpora- 
•tion or company. We enter the gas^examiner’s 
room, and find, in the first place, that it is black- 
washed — i.e., the walls are of a dull black, so as 
not to reflect light. On a long table we observe an 
arrangement of apparatus, part of which is shown 
in Fig. 18. The meter m supplies the gas to the 
Argand burner A, where it is consumed at a definite 
rate, vix., 6 cubic feet per hour. A couple of candles 
at care suspended from one of the arms of a balance, 
and here the quantity of candle burned in a given 
time can be ascertained. The candies are sperm 
candles, and ought each to bum at the rate of 120 
grains per hour. Suppose both candles and gas are 
burning in the needful manner, a greased dwe of 
paper is moved along the bar b until the grease 
spot vanishes. This bar is usually graduated in 
such a manner that the illuminating power of the 
gas is obtained at a glance. The greased disc is 
fixed in a box D, to which the light from candles 
and gas has access from opposite sides ; and as the 
observer stands in front of it, a couple of reflectors 
inside show when the grease spot is illuminated 
equally from each source. The box moves on small 
wheels, and a pointer between them indicates the 
figune arrived at when the grease spot vanishes. 
Onoe every minute, for ten minutes, an observation 
is made, and the average is taken. Corrections 
have to be introduced for the temperature of the 
gas, taken with the thermometer t ; for the atmo- 
spheric pressure, ascertained with a barometer ; and 
^ben the examiner finds what is the iUominating 
power of the gas— i.s., how many wpnm oandles^it 


in a second ; in this same second 

light travels 1 90,000 miles ! The motion of a cannon 
ball is slow beside it ; and, indeed, its speed is so 
very great that it lends itself to many startling 
comparisons. Thus, according to Sir John Hersohel, 
“ a cannon ball would require 17 years to reach the 
sun, yet light travels over the same space in eight 
minutes. The swiftest bird at its utmost speed 
would require nearly three weeks to make the tour 
of the earth. Light performs the same distance in 
much less time than it is necessary for a single 
stroke of its wing; yet its rapidity is but com- 
mensurate with the distance it has to travel. It is 
demonstrable that light cannot reach our system 
from the nearest of the fixed stars in less than five 
years, and telescopes disclose to us objects probably 
many tinjes more remote.” 

THE FIBST ATTEMPTS TO MBASUBE THE SPEED 
OF UGHT FAILED. 

The ancients had no conception of the speed of 
light. It was contended by Alhaxen that light 
is not transmitted instantaneously; but in later 
times Porta undertook to prove that the passage of 
light is really instantaneous. Their confusion may 
be well excused, for mankind had then no idea of 
any velocity so great as that of light proved to be. 
Galileo attempted to measure its speed, but failed. 
He had two men with lights, a distance apart, one of 
whom was to observe when the other uncovered his 
light, and exhibit his own the moment ho saw it ; 
the more perfectly two such experimenters worked 
with this method the more simultaneous would 
their actions appear. Ghdileo was, of course, dis- 
appointed in the results obtained, although, with 
his usual originality, he appears to have been the 
first to make any attempt to measure the velocity 
of light, after it had been thought for ages that 
its transmission was instantaneous. His observm 
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wwe abottt a mil© apart ; and the experimenta 
ware afterwarda carried on by that famona Italian 
•oientific society, the Accademia del Cimento, with 
a distance of two miles between the observers. 
These experiments were also nnauccessfuL 

BOW tHB 8P£ED OF LIGHT WAS FIB8T 
ASOBBTAINED. 

Between the years 1670 and 1675 obs^ations 
were being made on the eclipses of Jupiter's four 
moons, at the observatory of the Royid Academy 
of Sciences at Paris. The moons appeared to be 
irregular in their period of revolution around the 
planet, as measured by their eclipses. The first 
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Fig. 19, 

moon, for example, sometimes emerged exactly at 
the time calculated, and was sometimes unpunctual 
to the extent of 14 minutes ! Thus, on November 
9th, 1676, this satellite came into view 10 minutes 
later than it had been observed in the month of 
August, when the earth was much nearer Jupiter. 
The astronomers Cassini and Roemer both agreed 
that, to account for this peculiar phenomenon, it was 
necessary to suppose that light takes 14 minutes to 
cross the earth's orbit. Cassini published this idea 
in 1675, but subsequently abandoned it; Roemer, 
however, stuck to the hypothesis, and so strenuously 
maintained it against all opposition, that he is 
generally credited with the discovery of the velocity 
of light by this method (Fig. 19). 

This discovery, then, amounted to this — that 
when the earth was in the positions B and F 
with respect to the sun a and Jupiter J, an 
eclipse of a moon at Jupiter is seen 16 minutes 
later when the earth is at F, than when it is 
at B ; and, consequently, that the light must have 
taken 15 minutes to cross from x to F. This 
distance being approximately ascertained, and the 
necessary calculation made, gives for light a velo- 
city of 192,600 miles per second! This speed is 
comparable with no other that we know of save 
that of the electric current, which rushes along at 
about the signe rate. 


LATIN. — XXXIX. 

[Ctmtiniud firm p. 120 .] 

LATIN READINGS (ctmtinutO), 

LIVY. 

OxJB second extract is part of the account of a 
deed of bravery that is no doubt well known to 
most of our readers, the defence of the bridge by 
Horatius Codes, which forms the subject of the 
best of Macaulay’s ** Lays of Ancient Rome." The 
last of the kings of Rome, Tarquinius Suberbus, who 
had been driven from the state for his great cruelties, 
made several vigorous efforts to regain the crown 
he had lost. He summoned to bis aid Porsenna, 
lord of the neighbouring state of Ciusium, who 
came with a strong army to attack Rome. The 
only hope for the Romans lay in breaking down the 
bridge over the Tiber, and so preventing the en- 
trance of Porsenna’s army, but the enemy were 
close upon them before they accomplished their 
object. In this juncture a brave Roman, named 
Horatius, volunteered to keep the passage of the 
bridge, with two of his friends, until the Romans 
should be able to cut it down 

Livy, II. 10, 6. • 

Vadit inde (Horatius) in primum aditum pontis, 
insignisque inter conspeota cedentium pugnae terga 
obversis oomminus ad ineundum proelium armia 
ipso miraoulo audaciae obstupefecit hostes. Dooa 
tamen cum eo pudor tenuit Sp. Lartium ao T. 
Herminium ambos claros genere faotisque. Cum 
his primam periouli prooellam, et quod tumultuos- 
issimum pugnae erat, parumper sustinuit : deinde 
eos quoque ipsos exigua parte pontis reliota, revoc* 
antibus qui rescindebant, cedere iu tutum ooegit, 
Ciroumferens inde traces minaciter oculos ad pro- 
oeros Etrusoorum, nunc singulos provocare, nuno 
inorepare omnes servitia regum superborum suae 
libertatis immemorcs, alienam oppugnatum venire. 
Cunctati aliquamdiu sunt, dum alius alium ut 
proelium incipiant, ciroumspeotant. Pudor deinde 
oommovit aciem, et clamore sublato indigne in 
unum hostem tela conjiciunt. Qua quum in objecto 
ounota scuto, haessisent, neque ille minus obstinatus 
ingenti pontem obtineret gradu, jam Impetu oona- 
bantur detrudere virum, quum simul fragor rupti 
pontis, simul clamor Romanorum alaoritate perfect! 
operis sublotus, pavore subito impetum sustinuit. 
Turn Codes, ** Tiberine pater,’* Inquit, ** te sanote 
precor, haec arma et hone militem propitio flumine 
aooipias.” Ita sic armatus in Tiberim desilait, 
multisque super incidentibus telis inoolumis ad snos 
tranavit, rem ausus plus famae habituram ad pos- 
teros quam fidei. Grata erga tantam viitutem dvitaa 
fait ; statua in comitio posita, agri quantdm uno 
die circumaravit datum. 
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KOTBa 

StditiHum fmgnoi, '’retrcfttlng"; Uterallj, "yiddiag to tlie 
Iwttto.*' 

St gwadt etc., ** tbe moet tumoltaona pert of the rny“ 
S*90canHbm$^ etc., ** while they who were eutUng down the 
bridge were calling them to come back.” 

Stnueomm, Cloaiain, whence Poreetina came, waa a city 
of Etruria. 

iVoroeiir»--4ncr»/» historical iuflnitivea. 

.^erriria, pot for mrvo§, the abstract for tbe concrete. So we 
find mUUia for militet; Juventus for Jvrenu. To agree 
with it Liry puts immemores, a contiruetio aara vvivaia 
faccording to the sense). 

Suae liberkUie, etcv. The luQnitive venire depends upon the 
verb increpare ; taunting them for coming, slaves of a 
prood king as they were, and careless of their own free- 
dom, to attack the freedom of others ” 
eppugnatuMf supine in -am, after ventre, a verb of motion. 

In anniA hostem, *' on their solitary foe." 

(knuthantur, etc., hostee, “when the darts liad stuck fast tlie 
enemy (who had thron n them) endeavourtHi.” 

Pltufotnae, etc., ** destined to gain among posterity more fame 
than credit” 

ComUCo. The comifinm, the place of meeting of the comitia, or 
public assemblage, was part of the Forum 

In the course of a war (b.c. 319) with the Samnites, 
a people who inhabited the country north of Cam- 
pania, the Roman army were entrapped in a narrow 
defile called the Furculae Caudinae, or Candine 
Forks, and were obliged to surrender. The follow- 
ing extract is remarkable as being one of the few 
descriptions of scenery found in Latin literature:— 

Livt, IX. 2, 4 

Duae ad Lucerlam ferebant viae altera praeter 
oram super! maris patens apertaque sed quanto 
tutior tanto fere longior, altera per Furculas Caudi- 
nas brevior. Sed ita natus locus est; saltos duo 
alti angosti silvosique sunt montibus circa perpetuis 
inter se juncti : Jacet inter eos satis patens clausus 
in medio campus herbidos aqtiosusque, per quern 
medium Iter est : sed ante quam venias ad eum, 
intrandae primae angustiae sunt,et aut eadem, qua 
te insinuaveris, retro via, repetenda, ant si ire porro 
pergas, per alium saltum arctiorem impeditioremque 
evadendom. In eum campum via alia per cavam 
Tupem Romani remisso agmine, quoniam ad alias 
angostias protinus pergerent, septas dejectu arborfim 
aazonimque ingentium objacentem molem invenere. 
Qaum fraos hostilis apparuisset, praesidium otiam 
in summo saltu conspicitur : citati inde retro, qua 
venerant, pergunt repetere viam : earn quoqne 
clansam sua obice armisque Inveniunt. 


NOTES. 

Svptri marie, the Adriatic, which lies to the north-east of 
Italy, and so above it, as opposed to tbe mare infirum, 
or Tf/rrheamta, whidi lies to the south-west. 

Ownile (nMer, ete. In a oofnparison of tiro qualities which are 


found in the ssum thing la an unsqnal degree, the one 
varying with the other, the Latins use two oomparativee ; 
we use tbe positive. Literally, **as long as it was 
seoure, its length being proporttonate to Its security.** 
Ita uatue, '* the nature of the spot is as follows.” 

Soriepoteiu, of tolerably wide extent*' 

Feiiise— te., ** you, the feeder." 

Ca«o» rajwm, ** through s rooky gorge.” 

Protiuue pergerent, ** hsd got right through to the defile it thi 
other end." 

arberum, put fur d^eotU arboribue, 

Conepicitur, the change to the preeeut adds vividness and forot 
to the desortption 

Sm, “ with its barrier," Just like the other. 


CICERO. 

The literature of Rome oulminates in Marcni 
Tullius Cicero, who lived from B.c. 106 to B.o. 48. 
Both as an orator and a philosopher Cicero attained 
to the highest point of excellence, and as a writer 
of letters he is without a rival. With his achieve- 
ments as a statesman we have little to do in this 
place, but it may be at least noticed that be took 
an active part in political affairs, and at least on 
one occasion (the conspiracy of Catiline, the merit 
of the discovery and suppression of which (fairiy 
rests with him alone) was in a literal sense the 
“ saviour of his country.” Tbe part which ha 
subsequently played in the civil wars between 
Pompey and Cfesar does not greatly redound to 
his credit, and he showed himself weak and vaoU- 
' lating. Probably he was too much of a philosopher 
to be a man of energetic action when the right path 
was difficult to discover, and in each of the great 
political {mrties Cicero must have seen much that 
was revolting. Still, one forgets much of his weak- 
ness in his tragical end ; and his murder, which waa 
an act of stupid, unreasoning cmelty, must remain 
for ever a d^k blot on tbe policy of those who 
dictated it. It is by his writings that Cicero will 
best be remembered. Treatises on philosophy, 
speeches forensic and judicial, and letters in- 
numerable flowed from his pen, and happily the 
greater part of them have been preserved to our 
own times. He left to others the writing of 

history ; but his short essay, De RepnblioA,** 
shows that he had an intimate and critical ac- 
quaintance with the history of his country, and a 
sound knowledge of the political principles on 
which the Roman Constitution had l^n built up. 
His style has always been allowed to be perfect, 
**Cicer6nian** Latin having passed into a proverb ; 
and it is tbe ideal to which all tbe writers of Latin 
prose in the Middle Ages and subsequently have 
endeavoured to attain. It is distinguished by its 
simple elegance and singular absence of mannerism ; 
the words are selected and the sentences coosM^cted 
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and balanced with a careful attention to the lawi 
of rhythm and harmoniotig propriety, which* in a 
writer eo voluminous, may well excite our astonish- 
ment and challenge our imitation. In the extracts 
given below we have endeavoured to give the reader 
a specimen of Cicero’s powers in each of the branches 
of literature in which he chiefly distinguished him- 
self (philosophy, oratory, and letter-writing), though 
our space Is far too limited to allow us to do anything 
like justice either to the quantity or the quality of 
his writings. Cicero’s philosophical works, always 
faultlessly written, contain, every now and then, 
passages of singular beauty. The following eloquent 
apostrophe to philosophy, taken from the ** Tusculan 
Disputations ** (a series of imaginary discourses and 
conversations held at his villa at Tusculum), has 
always been greatly admired — 

CiOBBO.— “ Tusc. DiSP.,” V. 2. 

Bed et hujus culpae, et ceterorum vitiorum pcc- 
catorumque nostrorum omnis a philosophia petenda 
oorrectio est : cujus in sinum cum a primis tempori- 
bus aetatis nostrae voluntas studiumque nos con- 
tuliasct, his gravissimis oasibus in eundem portum, 
ex quo eramus egressi, magna jactati tempestate 
oonfugimus. O vitae Philosophia dux ! O virtutis 
indagatrix, expnltrixque vitiorum ! quid non modo 
nos, sed omnino vita hominum sine te esse potuisset T 
tu urbes peperisti ; tu dissipatos homines in sooie- 
tatem vitae convocasti ; tu eos inter so primo 
domiciliis, deinde oonjugiis, turn literarum et voc- 
um communione junxisti ; tu inventrix legum, tu 
magistra morum et disoiplinae fuisti : ad te oon- 
fugimus, a te opem petimus: tibi nos, ut antea 
magna ex parte, sic nunc penitus totosque tradimus. 
Bst autem unus dies bene et ex proeceptis tuis 
actus, peccant! immortalitati anteponendus. Cujus 
igitur potius opibus utamur quam tuis 7 quae et 
vitae tranquilUtatem largita nobis os, et terrorem 
mortis sustulisti 7 Ac Philosophia quidem, tantum 
abest, ut proinde ao de hominum vita est merita, 
laudetur ; ut, a plerisque negleota, a multis etiam 
vltuperetuT. Vituperare quisquam vitae parentem, 
et hoc parricidio se inquinare audet 7 Et tarn impie 
ingrattts esse, ut earn accuset, quam vereri deberet, 
etiam si minus percipere potuis^t 7 


NOTES. 

cshxM. Th« error, to which Cicero had just before 
sUudittd, of msgntfytiig sud exnggersting our mlsfortoues. 

Ifis— oasibus. He prubaldy alludes to Oeuur's death, or perhaps 
more generally to the civil wars of the period. 

Attuim porfusi, etc. Philooophtoal retirement and contemplo. 
tioo. 

Jhteeantl fwiiierfoNlarj, *' on eternity of sin.'* The reader will 
perfbree be reminded of the more pious cjseulatioa of 
the Psalmist, ** One day in thy courts is better a 
thousand.** 


Tantum abut, ut, etc. ** Is so for from being praised os It 
deserves, that It Is even railed at ’’ ^ 

Hoe parrieidio. By the guilt of such a porrieklal set** 


The following extract is the vigorous oommmice- 
ment of the first of Cicero’s speeches against Catiline, 
the story of whose conspiracy, and its detection by 
Cicero, we have already given in our extracts from 
Sallust’s account of the transaction. In spite of the 
fact that his treason was well known, Catiline still 
bad the audacity to appear in the Senate ; and it 
was while he was sitting there that Cicero attacked 
him in the following indignant words : — 

Cicero.— “In Catilinam,” 1. 1. 

Quo usque tandem, Catilina, abutere patientia 
nostra? Quamdiu etiam furor iste tuus nos eludet 7 
Quern ad finem sese effrenata jaotabit audacia? 
Nihilne te nocturnum praesidium Palatii, nihil 
urbis vigiliae, nihil timor populi, nihil concursus 
bonorum omnium, nihil hie munitissimns habendi 
senatus locus, nihil horum ora vultusque move- 
runt 7 Patere tua consilia non sent is 7 Constrictam 
omnium horum scientia teneri conjurationem tuam 
non vides? Quid prozima, quid superiore nocte * 
egeris, ubi fueris, quos convocaveris, quid consilii 
coeperis, quern nostrum ignorare orbitraris 7 O 
tempora I O mores ! senatus baec intelligit : consul 
videt : hie taroen vivit. Vivit 7 immo vero in senatum 
venit, fit public! consilii particeps : notat et designat 
ocuUs ad caodem unumquemque nostrum. Nos 
autem, \iri fortes, satisfacere rei publicae videmnr, 
si istius furorem ac tela vitemus. Ad mortem te, 
Catilina, duel jussu consulis jam pridem oportebat ; 
in te conferri pestem quam tu in nos omnes jamdin 
machinaris. An ^ero vir amplissimus P. Scipio, 
pontifez maximus, Ti. Gracchum mediocriter labe- 
factantem statu m rei publicae privatus interfocit. 
Catilinam orbem terrae caede atque inoendiis vastare 
cupientem, nos consules perferemus. Nam ilia 
nimis antiqua praetereo, quod C. Sexvilius Ahala 
Sp. Maelium novis rebus studentem manu sua oc- 
oidit. Fuit, fuit ista quondam in hac re publica 
virtue, ut viri fortes acrioribus suppliciis oivem 
pemicioBum quam acerbissimum hostem coerce- 
rent. Habemus senatus consult urn in te, Gatiliiia, 
vebemens et grave, non deest rei publicae oonsUhtm 
atque auctoritns hujus ordinis: nos, nos, dko 
aperte, consoles desomus. 


NOTES. 

Tandem. “ To what length will it go ; wben will it eeose 7 ** 
Qnaweiiu etiam, “ How long still ?” 

the aooent to the FolaUne HUlfiramtlM TlaSnonbad 
bsen oeenpied by on onaed fovee. 

“ Jloot strongly deAmded.** 

Habtndi oenoliM. Tbeportldple in -dat agreeing with tbs amn, 
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in prefereiiee to th« gennid gOTeming the 
• Miuttvm. 

CoMtrietiom. ** Stilled, reetrained.** 

Proximo. The speech was delivered on the 8th of November ; 
on the dth xoptriort (nj>riof«) s meeting of the con* 
spirstors had been held at the )u>uae of M. L«oa. 

0 imporot etc. The degeneracy of the age consisted in the 
&ot that Catiline conld stiU show his face without danger 
of being put to death. 

P. Sdpio. This was P. Soipio Naaica Serapin, Pontifex 
Msxhnns, who led the rout that attacked Ti. Gracchus, 
and killed him, b.c. ISS.—Long. 
llediocriter, etc. ** Who was only sapping the foundations of 
the State, to a moderate extent." 

PrivaiM — oonau/ea, “If he did this as a prl%’ate man, how 
much more should we, who are the constituted autlioii- 
ties, act in a similar way in this cose ? " 

C. Servillux Ahala. Ahala killed Mwlius because he refused to 
obey the orders of the dictator Cincinnatus,— 

StudcHtem. Studxo, with acc., means “ to study" ; with dat. 
“to be bent upon,” “to aim at" Novu rebtu, “a 
revolution." 

Senatus conxultum. This was a decree passed on the 2lBt 
of October previous, by which the consuls received 
authority to employ force of armt.~*Lonj^. 
ifvjua. The senatorial order." 


KEY TO HORACE. 

“ Odes," 1. v. 

What slender youth, bedewed with liquid odours, 
Courts thee on roses in some pleasant cave, 

Pyrrha f For whom bind'st thou 
In wreaths thy golden hair, 

Plain in thy neatness? Oh, how oft shall he 
On faith and changM gods ooinplsin, and seas 
Rough with black winds and storms 
Unwonted shall admire. 

Who now enjoys thee credulous, all gold, 

Who always vacant, always sraisble 
Hopes thee, of flattering gales 
Unmlndfdl ? Hapless they 

To whom thou untried aeem’st Ikir. Me in my vowed 
Picture the sacred wan declares to have hung 
My dank and dropping weeds 
To the item god of wxa.— Milton. 


KEY TO LIVY, 1. 18. 

At this Jonctore the Sabine women, from the outrage on 
whom the war mriglnated, with hair dishevelled and fpuments 
rent, the timidity of their eex being overcome by each dread* 
fhl scenea, hfd the coimige to throw themselvea amid the 
flying weapena, and making a rush aeroas, to part the incensed 
armies, and asanage their f^ ; imploring their fkthera on the 
one si^ their hnabanda on the other, ** that as flsthers'in-law 
and •0Da*iii*]aw they wotUd not eontamlnate each other with 
imptooa blood, nor stain their oflhpring with parricide, the one 
th^ grandcbildren, the other their children. If yon are dis- 
aatisfled with the aflhilty between yon, if with onr marriages, 
ttna yoor nsentaent afgaiast ns ; we are the canee of war, we 
of voumIb and ot bloodshed to onr hnabaiids and parents. It 
ivere better that we perish than live widowed or tetherteas 
vrlthoat one or other of yon.** The dreomelaBce alllKtB ^oth 


the mnltitnda and the leaden, fifienoe and a sudden euapenMon 
eneoe. Upon thia the leaders come forward in order to oonoert 
a treaty, and they not only oondode a peace, but form one state 
out of two. They aesodate the regal power, and tranefor the 
entire sovereignty to Rome. The city being thus doubledi that 
some compliment might be paid to the Sabines, they were called 
Quirites, from Cures. 


GERMAN. — XXXIX. 

IConUmmi from p. 117.] 

Compound Verbs. 

Various derivative verbs in German are produood 
by the union of simple words with prefixes. Under 
the name of prejixes are here comprehended all 
those invariable words (os adverbs and prepoaitiona) 
which are combined with other words to vary or 
modify their signification. They arc, also, often 
called panicles. The simple words with which 
they are unitwl are generally \erb8; but often 
nouns and adjectives are, by prefixes, converted 
into verbs. Most of the prefixes are xeparahUy that 
is, may stand apart from the rmlicals ; some, how* 
ever, are found to be tnsejtarable ; some are either 
separable or inseparable, according to circumatonoes. 

The prefixes arc themselves, also, either simple 
or compound, as, ^ctfommen, to come here or hither ; 
hfrubrrfommcn, to come over here or hither. In 
most instances the prefixes may bo translated 
severally as above ; but often they arc found to be 
merely intensive or euphonic. This is, likewise, 
often the case in English ; thus, ex (which, literally, 
signifies <nd or out of ) has in some words the 
signification rery, exceedingly, or the like, as, 
exasperate, to make very angry ; so a, in the word 
ameliorate, is merely euphonic— the derivative form 
(ameliorate) meaning nothing more than the simple 
one, meliorate. 

SIMPLE PREFIXES SEPARABLE. 


Sib, 

from, off, down ; 

Slbfe|cn, to set or put 



down ; to depose. 

Sin, 

to, at, in, on, to- Mnfasgen, to catch at, i.e.. 


wards ; 

to begin. 

SIttf. 

on, upon, up; 

Eufydfen, to go up ; to rise. 

SIttI, 

out, out of, from ; ShtSsr^mett, to take oat ; 



to except. 

«ct, 

by, near, with ; 

9n|lrlM» stand by, 



assist. 

iUa, 

there, at ; 

DabfHflni, to remain there. 



or at ; to stay. 


there, at ; 

to reach there, 



ix., to offer. 

»ts, 

in, into ; 

fliisfoafra, to buy in; to 



purchase. 

faVM, 

op, upward, on 

fia»sit<bai, to lift up. 
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fttl, onward^ awaj, Bcrtfa^rtii, to drive away ; 
forward ; to continue. 

•fgcA, towards, against ; (S^cgen^altm, to bold a- 
gainst ; to compare. 

{kirn, home, at borne ; to turn borne* 

ward ; to return. 

hither, here ; ^erbrln^en, to bring hither, 

or along. 

^In, thither, there, •^ingc^n, to go thither, or 
away ; away. 

with ; Snitiu^meti, to take with, 

or along. 

after ; Flac^fotgcn, to follow after ; 

to succeed. 

fllctir, down, downwards, Vlietmeigen, to pull down, 
under ; 

Oh, on, over, on ac- OMiegcit, to lie on, i.e., to 
count of ; apply oneself to ; to be 

incumbent on. 

<Dor, for, before *, ©prge^en, to go before ; to 

precede. 

iDrg, away, off ; aDcgblcibfn, to stay away. 

da, to, towards ; Bugeben, to give to ; to 

‘ grant. 

COMPOUND PBfiFIXBS SEPARABLE. 

Rn^m (an+l^cini, to* Rn^eimflcUcn, to put home 
home) ; to, t.s,, to refer to. 

IDabei (ba -f bei, there*by) ; T)ab(ifir^cn, to stand close 
by. 

I)a|ltt (ba-f^i«, there* SDa^ineilen, to hasten away, 
thither) ; 

l^awn (bcir 4* an, there* T>aronffben, to put or lay 
to) ; thereto, i.s., to risk, to 

stake. 

I^artin (tor -4- tin, there* i^artitiwtcn, to talk there- 
in) ; in, i.s., to interrupt. 

I)oi»ett (ba-fvon, there* Ixwonlaufrn, to run off, or 
. from) ; away. 

^a)u (ta-f ju, there-to); I>ajut^un, to do (in addi- 
tion) thereto ; to 
add. 

!Da)n9if(^n(fca4-gtvif(^en,there*T)a)Wtf(^nrtben, to speak 
between) ; there in the midst. 

Ein^tr (rin-f^r, into* to draw along, 

hither) ; 

dntgrgeii (eni-f-grgcn, apart* (Intgcgengeten, to go to* 
towards) ; wards ; to go to meet. 

|9iit|Wti (cnt-f |n>ci, apart* Ent^ioeibrtf^en, to break or 
two) ; ' burst asunder. 

^^tfob (^-fab, hither* <^rtabfcben, to put down; 
down) ; to lower. 

hither* ^autfa^wn, to drive out. 

out); 

hither* ^ctbdrtifien. to oall by or 
along) ; towards. 


^emiebcT (^+tifbcr.hither-^ctnkbctb(u(ai, to look 
down) ; down. • 

<&(Ttlbcr (fet-f ftbct, hither* ^erdbetfommen, to come 

over) ; over. 

^mun (^r+um, hither* ^entmgeben,togiveorhand 

around) ; around. 

^nrunter (l^br-funter, hither* ^rruntrrfa^crn, to drive 
under) ; down. 

fervor (l^-f-vor, hither* ^ervortretcn, to step for- 

forward) ; ward. 

^ineuf (bin + auf, hither- ^tnaufju^n, to pull up. 

on or up) ; 

*^inaul (^in*f attf, thither* ^inaufwecfen, to throw out. 

out) ; 

^incin (^tn-|*ein, thither* ^inctngtefen, to pour into, 
into) ; 

4^iman (^int(en)+an, be* ^intanfr|en, to pot behind ; 

hind to) ; to undervalue. 

J&inftbo: (^in 4- fiber, thither* ^infiborttagen, to carry 

over) ; over. 

-Cinunter (^in 4- untcr, thither- 4>inunterfpnngen, to leap 
under) ; down. 

J&tn»eg (^in 4- weg, thither- ^innxgne^men, to take 
away) ; away. 

<^iRju thither- •^tttjunien, to hasten to- 

towards) ; wards. 

Ubcrein (uber-fein, over- dbereinfummen, to come 
into) ; over into, i.e„ to agree. 

Um^cr (um-f^t, around- Um^l^auen, to gaze a* 

hither) ; round. 

Uml^in (um-f-^in, around- Umbinfbnnen, to be able 

thither) ; thereabout ; to forbear. 

iSoran (t>cr-fan, before* 93oranflc(len, to place be* 
to) ; fore. 

SBorauf (vor-paiil, before- ®otau«fe^n, to see or spy 
out) ; out beforehand ; to 

anticipate. 

ffiorbd (t)or-f b<i, before- ®orbeircitcn, to ride along 
by) ; before ; to ride past. 

(wr 4 -^fr, before- to foresee, 

hither) ; 

®9vfibet (t)or4-flbcr, before* ©srfibrrfabwn, to drive 
over) ; along past in a coach. 

Suwr ()tt4‘Wt, before- Busort^un, to do before; 

to) ; to excel. 

Bittfiif ( }u 4- rfid, back-to) ; Burfidfcbren, to return. 

Bttfaminen()u4-f<nnincn, to- Safammmfe^, to put to- 
gether) ; gether. 

Paeadiom of a Compound Verb Sspababli. 

Rnfsiigen, to begin. 

Ind. Pret. fangc an. ba fdngfl an, cc fAng an; wit 
fangcn an, fangt an. fk fongcn an. — Put. 34 flag an, 
bn Rttgfl an, crflngan ; wirfiRgcR an. Hft (Ingt on, fk ffngm sn.-^ 
Pnf. 34 ^ angtfattgcn ; loir ^oboi ongcfingen.— > 
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Pkgt. 3^ lottf on^cf^A ^ ; me ^tlc« aagefangau— i^. 
Jmjf, mtU anfan^rn; mtt nettea anfoa^ra. — Fut. 
Pmf. 3^ a»ctt« andcfoR^n f^hm ; tair lacttca oagefoafen 

Sub. Pres. 3<^ fangr an, tu fangefk on, er faage an; lah: 
faagea an, fangrt an, fie fangen <m.—Pcut. 3c^ flnge an, 
an (Inge# an, rt (Inge an ; mt fingen an, finget an, fie 
flngen an. — /Vet. Perf. 3<^ |>abe angefaugen ; ant ^^n ange« 
foagen. — Plup. 3(^^Atte angefangen ; mit fatten ongefongen. 
— Fitt» Imp. 3£^ njftfre anfangen ; wit taetben anfangen. — 
Fut, Perf, 3i^ laeite angefangen l^tben ; nit a»eften 
angefangen ^Wn. 

COND. Fvt. Imp. 3* teflrte anfangen; toit nutten 
anfangen. — Fut. Perf. 3(^ »ftrfce angefangen ^ben; ant 
tautten angefangen ^aben. 

Imp. /Vet. Sange (tu) an, fonge er an ; fangen latr an, 
fanget (i^r) an, fangen fie an. 

Ikp. /Vet. anfangen or nnjufnngen, to begin. — Perf. 
Angefangen ^aben, to liave began. — Fut. Anfangen 
n)eTten, to be about to begin. 

Past. /Vet. Anfangmt, beginning. — Pott. Angefangen, 
beg^n. 

OBaEBVATIONS ON THE PARADIGM. 

An inspection of the above paradigm will show 
that the separation of tiie preiix from the radical 
part of the >erb tttkes place in the indicative, sub- 
junctive, imperative, infinitive (when preceded by 
gu), and the }>erfect participle. In the indicative 
and subjunctive, however, the separation is nef made 
when, in dependent sentences, the verb is placed at 
the end of a clause or period ; thus, alg Me €onne 
btefen SRorgen aufgtng, fo mfe^tvanb ter 91ebel, when the 
sun rose (aufgmg) this morning, the fog disap- 
peared. 

In regard to the petition of the particle, when 
separated, it must be noted tliat in the indicative, 
subjunctive, and imperative, it stands after the 
radical ; often, also, after the several words de- 
pendent upon it ; thus, «b fange tal an (where 
an, belonging to fange, comes after the object), 1 
begin the book. 

In the infinitive and the perfect participle, on 
the contrary, the particle comes h^ore the radical ; 
being separated from it, in the infinitive., in 
(when that preposition is employed), and, in the 
pa/rtieipU, ^y the augment ge-, which is peculiar to 
that part the verb ; thus, anpifangcn (an fan- 
gen), to begin, to commence ; vorgeflellt (wr-f-ge+fhUt), 
placed before one, represented. 

It remains to be added that particles, when 
separated from the radicals, receive the full or 
principal accent ; and that the radicals (if verbs) 
h^ve the same form of conjugation, old or new, 
tegular or irregular, as when employed without 
prefixes. 


iKfilPA&ABhK PRBriXBB. 

The prefixes of this class, as the name implies, 
are always found in close union with their radicals. 
They allow not even the augment syllable gc*, in the 
perfect participle, to intervene, but reject it alto- 
gether (from this, however, must be excepted the 
case of the prefix mtf, which, io a few instances 
allows the augment g e- to be prefaeed-^tXxyiA^ from 
miftenten, to misinterpret, we have, in the perfect 
participle, grmiitcutrt) ; as, Uuttt (not trgcHdi), covered, 
from teteden, to cover. Neither is {n (when used) 
allowed to come between the prefix and the infini- 
tive, but stands before the two oombined into one 
word ; as, }u onpfangen (not (mniufangen), to receive ; 
except in case of compound prefixes, wherein the 
first component is a separable and the second an 
inseparable particle, gu being then inserted between 
the two [articles, us, anjuerfcnnrn (from anerfennen). 
The inseparable prefi.^es are always unacoented, 
except after and mtg. 


SIMPLE PREnXES INSEPARABLE. 


After, after, behind ; 


S3e. near, by, over, to 
make ; 
in, within ; 

dnt, apart, away, to de- 
prive of ; 

Ch, forth, for, on behalf 
of ; 

®e, (mainly intentire 
or euphonic) : 

SKif , wrong, erroneously : 

®er, away, at a loss ; 

SDirer, against ; 

3cr, apart, asunder ; 


Afterreten, to talk behind 
(one's back); to slan- 
der. 

©f font men, to come by, i>., 
to get ; to obtain, 
dmrflnten, to find or feel 
within ; to perceive. 
(5ntgel»en, to go away or 
off ; to escape. 
drflAren, to make clear 
for {one) ; to explain. 
(Ikfccnfcn (same as tmfen), 
to think of. 

; aniftenten, to misinterpret, 
©erft^lafen, to sleep away, 
i.e„ lose by sleeping. 
9Btrrrflr|gn, to stand a- 
gainst ; to resist 
3erf(#nciten. to cut apart 
or in pieces. 


VERBS WITH Inseparable Prefixes debivbo 
FROM Compound Nouns. 


©eanflnrm^, to claim, lay 
a claim to anything, 
©eattffid^tigen, to inspect, 
control. 

©eaufirogen, to commis- 
sion. 

©eratmen, to concert, 
agree upon. 


©eratk^uen, to abhor, de- 
test. 

©erabk^ctm, to send away, 
dismiss. 

©eranlaffm, to occasion, 
cause. 

©rraitigaben, to spend, pay 
away. 


Observations. 

Sf has in Oerman the same power which it his 
in English. It is therefore, in most cases, better 
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UwMftfrreA than traauloited. Its uses will be easily 
learnt from examjdes. Thus, from 

to moMi. C(f(a9en^ to ftsmoan. 

flttmti. to strew. ©eftwini, to ^rew. 

td^m, to langh. to laugh at. 

a wing. ;8rfIAgcIn. to famish with 

wingSf to hasten. 

Olfltf, happiness. ficgiadcn, to make happy. 

8rri. free. firfrrirti; to set free. 

In some instances it is merely eiiphonic. 

and cut. Qmp is, probably, only another 
form of e n t ; occurring, however, only in three verbs 
(emivflitteii, to feel ; em^angen, to receive ; cmsfe^en, to 
recommend), and bearing a sense but remotely 
related to its original. The prime and predominant 
power of cnt is that of indicating tepa/ratUm, de^ 
pMiwre^ privoition. 

In some instances it has the kindred sense of 
approach or tranntion from one point or condition 
towards another. For example : — 

to go. dstgetfn, to get off, escape. 

Sicj^n, to draw. dntjie^n, to withdraw. 

the bead. dnttaupten, to deprive of 
the head, to behead. 

Arsft, power. dnltraft«n. to deprive of 

power, to weaken. 

dim-eyed, dull, dntMotrn, to divest of 

bashful. shame, to be bold. 

to speak. dntfjnrw^n, to answer or 

correspond to. 

dnt is sometimes, also, merely intensive or eu- 
phonic; as, rntlctrcn (from leer, empty), to empty 
out. 

dt and vet. dt, as a general rule, conveys the 
idea of yetting or gaining for someone, by means 
of that which is expressed by the word connected 
with it; as, crbittcn, to get, or try to get by 
begging. It finds iU exact opposite in ter, which 
marks what is against or away from someone’s 
interest or benefit ; as, verfcitten, to beg off, to decline. 
The force and use of these particles are best illus- 
trated by examples 

Waten. to find. drflnten. to find out for 

oneself, invent. 

to stand. drfti^n. to arise, origin- 

ate. 

Soatn, to build. drbaueii, to erect, to pro- 

duce. 

to play. to play away, 

to lose Iqr gambling. 

to oorry, or lead, mmfrrn. to lead away, 
to seduce. 

Mjn, to mtk. SttfiilitR, to overwlt, epoU 

in salting. 


dr and vet are also both employed in converting 
nouns and adjectives into verbs expressive of trans - ' 
ition from one state or condition into another. 
Thus 

drfolten, (fait, cold) to get Slmtcln, (ebd, noble) to 
cold. ennoble, 

deffi^nen, (t^n, bold) to Sergettem, (doft, God) to 
become bold, dare. deify, 

drlal^men, (la^, lame) to iOrtaltro, (a(t. old) to grow 
become lame. old or obsolete. 

In some instances, moreover, cr and ver are only 
euphonic or intensive. 

Prefixes Separable and Inseparable. 

The prefixes of this class, when separable, are 
always under the full accent; when inseparable, 
the accent falls upon the radical. 

Their effect, when separable, is, in union with 
radicals, to produce certain intransitive compounds, 
in which each of the parts (prefix and radical) has 
its own peculiar and natural signification. 

There are, however, some compounds of burc^ and 
urn in which, though these particles are separable, 
the verbs are, nevertheless, transitive. Still, it will 
be found that in such cases the signification of the 
compound is figurative ; as, umbringen, to bring about 
(one's death), i.e., to kill. 

Their effect, when inseparahle, is, in connection 
with the radicals, to forni certain transitive com- 
pounds ; which, for the most part, are used in a 
figurative or metaphorical sense. 

We subjoin a list of the prefixes of this class, 
illustrating each by a couple of examples ; the first 
being one in which the prefix is separable, the 
second one in which it is inseparable : — 

f Dsn^'bringen, to press or force 
through. 

Dutt^jbtin'gcn, io penetrate. 

iintn. behind ; ( to go behind. 

t ^intergeV"/ to deceive. 

fibw, over ; | fi'berfe^n, to set or put over. 

* i fiborff^'ni, to translate. 

Urn, around ; | Um*get«n, to go around. 

* UmgeVoi, to evade. 

( SBic'trr^oIcn, to fetch or bring 
back. 

fihrtcr^a'Itfi, to repeat. 

Verbs Compounded with Nouns and 
Adjectives. 

A variety of compounds is produced by the union 
of verbs with nouns and adjectives. These follow 
the same general laws which govern those produced 
by means of prefixes. Some of them, acoordingljg 
fspwrahle, as 


SBicter, again ; back ; 
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to miflcwny ; from fc^( and 

gi cift pw<^« to acquit ; ^ fm „ ftnf^cn. 

to equal ; ^ itmmn, 

to tear away ; „ lol „ ttifea. 

fttottfatcn, to take place ; „ ^att „ ftoHn. 

Some are intepa/rabUt as ; — 

to handle ; from and taben. 

SicbAitgdn, to ogle ; „ tkb „ Au 9 c 1 r. 

{Rnttmafoi. to suspect ; „ mat^ ,, mapcn. 

©oUjktctt. to perform ; „ w>U „ gicten. 

Oiafo^cn, to gratify ; „ isiK fa^ren. 

jSeiffagm, to foretell ; „ loetl „ faeot. 

These verbs take the augment syllable gc- in 
the perfect participle ; except which has 

vpfljegrn. In some cases, however, verbs compounded 
with veil also take the augment; as vpagcgoffcii, 
from wUgiefeR/ to pour full. 

THE ADVERBS. 

Adverbs in Glerman, as in other languages, serve 
to modify the signification of verbs, participles, 
and often, also, that of one another ; denoting for the 
most part certain limitations of time, place, degree, 
and manner. Hence they are usually classified 
according to their mewning. 

They are indeclinable, and are formed, either by 
derivation or composition, from almost every other 
part of speech; of some, however, the origin is 
wholly unknown. 

Arranged according to derivation, adverbs are 
divisible into the following classes : — 

(1) ADVERBS FORMED FROM KOUNB. 
Adverbs are formed from nouns by affixing the 
letter I. This termination i is nothing more than the 
sign of the genitive singular ; which case, not only 
of nouns, but also of adjectives, participles, etc., is 
often made to perform the office of an adverb. 
Examples : — 

SRorgmf, in the morning; from trr 9Rergen, morning. 
Tag#, in the day ; „ ter Tag, day. 

Tbetfl, in part, or partly ; „ trr T^(, part, 

ffittg#, swiftly ; „ fctr Blug, flight. 

!^at«^g(^M, generally ; „ passing 

through. 

ditfe^l, visibly ; „ looking at. 

(2) ADVERBS FORMED FROM ADJECTIVES. 
AdverlM are formed from adjectives by the addi- 
tion of the suffixes aft, and -liagl; which,ex- 
cept the last, are also regular adgeetive terminations. 
These endings are chiefly expressive of manner, 
and may he translated sometimes by a corresponding 
suffix (as the English -Ip or •iMklg)^ and sometimes 
by some equivalent phrase. Examples : — • 


Oa^ifkl, truly, verily ; from lea^, true. 

maliciously ; „ bdft, evil, wideed. 

wisely ; „ weife, wise, 

sure, to be sure ; „ frd, free, sure. 

ettsbUngl, blindly ; blisb, blind. 

The letter I, also, as above stated, added to 
adjectives, gives rise to a class of adverbs, thus : — 

on the right ; from re^, right, 

fiatt, on the left ; „ linf, left, 

finbrrl, otherwise ; anm, other. 

Srreitl, already ; „ bereit, ready. 

iBcfonbcrl, particularly ; „ brfmbcr, particular. 

€tetf, continually ; „ fict, continual. 

The letter i is also sometimes affixed to adverbs 
ending in ma( ; as, vormalf, formerly ; bamall, at that 
time; viclmaU. many times. F6r numeral adverbs 
ending in mat, Id, etc., see the section on Numerals. 

Here note, also, that almost all (Hannan a^eetiws 
in Hie aJbeolute form— that <>, in the simple form 
without the terminations tf declension — are employed 
as adverbs : thus, er rennt he runs rapidly ; rr 
^ntclt c^rlt4^, he acts honestly. 

(3) ADVERBS FORMED FROM PBONOUKB. 
These are, chiefly, ta, there (from tet, tie, bal, this 
or that) ; too, where (from toot, »a#, who, what) ; Ipt, 
hither, and bin, thither (from some corresponding 
demonstrative pronoun no longer found). 

The pronominal adverbs, in combination with 
other words, give rise to a number of compounds. 
Thus ta and wo, united with prepositions, serve often 
instead of the dative and accusative (neuter) of the 
pronouns ter, wtr, and wrUlKt respectively. It will 
be noticed that when the other word begins with a 
vowel or with the letter tt, ta and to# are written bar 
and toot ; that is, that t is inserted for the sake of 
euphony. The following are compounds of ba and 
too : — 

Dabei, thereby, i.e., by SBobH, whereby, i.e., by 
this or that. which. 

T>afttr, therefore, i.e., for SBofftr, wherefore, i.e., for 
this or that. which. 

T)aniit, therewith, i.e., SBomit, wherewith, iA., 
with this or that. with which. 

IDarin, therein,!.^., in this flfiorin, wherein, i,e., in 
or that. which. 

T)attint<r, thereunder or fSoruntfr, wherennder, a- 
among, i.e., under this mong,i.«.,aDderwbiob. 

or that. 

T)anuii, thereabout or fBomm, whereabout, i.e., 
therefore, for this about or for which, 
or that ; therefore. wherefore ; why. 

i^oton, thereon, ix., on Ooran, whereto, to 

this or that. which. 
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(Dotouf, thereapoo, i.«., ffieraiif, whereapon, 
r ttp3n this or that. upon which. 

iDsnnil, therefrom* i.e., SBomul, wherefrom, i.e., 
from this or tliat. from which. 

2^09011; thereof, i.e., of fiBovon, whereof, i.s., of 
this or that. which. 

thereto, i.e., to this 8Bo)u. whereto, to 
or that. which. 

there-througb or iSDotun^. whereby, i.e., by 
thereby, i,e., through or through which 
or hj this or that. 

In like manner ^er and ^tn appear, also combined 
with other words. Between these^two particles a 
distinction exists, wherever they are used, whether 
alone or in composition with other words, which 
should be well understood and always remembered. 
They are, in slgnifloatlon, exact oppoHUsi ; 1^ in- 
dicating motion or direction toward* the speaker ; 
l^in implying motion or direction away from the 
speaker. The following are examples 

■^at, down hither, i.f., down thither, i.e., 

where the speaker is. away from the speaker, 
4>n‘aHf, up hither. ^tnauf, up thither. 

out hither. ^inaul, out thither. 

^min, in hither ; into ^tnein, into that place, 
this place. 

^ierl^rT, or ^ie^, hither <bieT^in, thither ; this way 
here ; this way. forward. 

^erflter, over hither. , 4inab«r. over thither, 
^cmnttr, under hither. J&lnuntfr, under there, 

ita^, from there hither, IDa^in, from thither (to) 
f.s., thence. there, i.e., thither. 

from which place ilBo^in, from which place 
hither, i.s., whence. thither, i.s., whither. 

Wo have no words in English corresponding 
exactly in use and force with ^cr and ^in ; and there- 
fore, though everywhere in German their force 
may ho felt, it cannot always be expressed by single 
words, in translation. Hence they are often treated 
as expletives. 

— — y 

COMPARATIVE ANATOMY.— VII. 

(ContinM«(2yVom|). Ill] 

CRUSTACEA. 

Of all the Orustaoea the forms best known to us are 
the lobster, crab, and prawn (Fig. 21), with a general 
dasciiption of which we will commence our acoount 
of this group, and then we will point out some of 
the modiftoations of this type. These creatures 
pn In oommon speech called shell-fish, but this 
name is a bad one ; for they are not fish, nor can 
^heir investment be called a shell, the word shell 
being more properly applied to the external secre- 


tions of the HoUusca. There is, however, one 
point of similarity in these two kinds of shdl — * 
namely, that the earthy salt carbonate of lime 
forms the hard deposit in both cases. This salt, 
which is the same as chalk, limestone, and loeland 
spar, is the one which seems to be the most easily 
employed by invertebrates to strengthen those 
tissues which it is necessary should, for the pur- 
poses of the animal, be rendered hard and inflexible. 
This chalky induration is no doubt taken into the 
system while dissolved, and Ciroulates with other 
constituents of the nutritive fluids, and only assumes 
its bard, stony, and solid form when it has reached 
the integument of the crustacean, and is there laid 
up in its cells. When once laid down, however, it 
seems to be but little liable to be redissolved and 
carried away again, as the organic substances of 
the tissues are. Probably the lime is absorbed 
while in some form more soluble than the carbonate, 
and only becomes the less soluble carbonate by 
becoming combined with the carbonic anhydride 
(COa), which, as we have seen, is a continual waste 
product of the system. The reason for this sup> 
position is derived from the fact that when the 
animal is growing within its stiff hard shell, instead 
of the earthy particles being partially dissolved 
and rearranged with the deposit of more of such 
particles in the interstices, the whole shell is cast 
off with the layer of skin which encloses it, and 
the whole has to be reproduced from below. The 
whole integument or outer coating of the crustacean 
is a constantly vital inner layer permeated by the 
blood. Over this is a layer of pigment which 
gives the colouring to the animal, and which often 
exudes colouring matter which penetrates the 
whole of the shell which lies above it ; and lastly, 
there is the external epidermal layer in which 
the shell is deposited. This last, with its involved 
chalk substance, is often of great thickness, and 
the chalk is laid down in closely applied rods or 
columns, which lie perpendicularly to the exterior 
of the animal. This epidermis corresponds to our 
scarf-skin. In its physical character it partakes 
of the nature of this and of horn. Chemically it 
is different from either of these, as it bums quietly 
to a white ash, without either melting, or swelling 
up as horn does. Moreover, caustic potash (KHO) 
will not melt it, nor will nitric add (HNO|} colour 
it yellow, as our e|^dermis is dissolved or ooloured 
yellow by these several substances. This outer 
epidermis of the higher Crustaoea, which is so thick 
and hard in some parts, also passes as a thh* film 
over other parts, clothing the whole body and even 
extending inwards into the alimentary canal. So 
that when the creature oasts off its old coat to 
alloT it to grow, the dd dough p teaen to the 
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pacfeoi ibape of the Hiring anima], and tlie coat w thick at thdr tenninal Jointii (aa the pinoan of tha 
» the atomaoh with ita internal teeth are also found cn>b are) aa to prevent their eztrioation through 
in conneotSon with the reat. Thnatrathia atranger the prcTimal jolnt*oaeinga, tneae last aplit np, and 
than the wildest fiction. Baron Hnnchanaen, when so completo denudation is effleoted. The fresb 



Pig. 87. A. Lobmtbe with one side or the Carapace remove© to «iow the Oill^wamber, Leo« ard Limre i 

AR IF CUT short. B. LobSTER REPRESERTE© AS IT CUT THROCOH A UTTLE OR THE REAR SIDE OF THE 

ORLT Cephalo-Tmorax reprxsentep. C. Leo of Ixibster, with Flap am© Gills. D. Prawn (Craroom) ar© 

m SEPARATE PARTS ©ETACHE©. S. CYCLOPS WITH Eoo-POUCHES. 

Rflft. to Nos. in F1 es.-*-A. ovmry ; 2, liver ; 8, gills ; 4, (Ugellam. B. 1, Jew ; 2, tbrost ; 8, stomsch ; 4, intestine } 5. liver ; 8, 
hesrty wlUi slits to receive venous blood : 7, Ttery to head ; 8, artery to stomach j 9, artery to near lobe of liver ; 10» 
artery to npper part of tail ; 11, sternal artery dividing below into<-12, sternal abdominal artery ; 18, foot and gill artery* 
0. 8, 8, gUia ; 4, flap. D. 1, eyeatalk ; 2, 8, antenme ; 4—9, foot Jsws ; 10—14, walking llmba. 


he could deal in no other way with an enraged 
wolf, thmst his hand down his throat, and turned 
him inside out like an old glove ; bnt even Baron 
Monebansen would have been taken aback if after 
having dime so he fonnd the wolf none the worse. 
This exuviation, as it is called, is effected in the 
larger Crustaoea by means of a transverse split 
which occurs between the great dorsal shield and 
the succeeding parts of the body. Through this 
the creature escapes, withdrawing all its limbs 
from their oases, and when they are so laigi| and 


skin formed below is at first quite soft and flexible, 
and the fierce truculent crab, with its formidable 
toothed and strong pincers, becomes for the time a 
poor defenceless coward, compelled to skulk about 
among the stones and chinks of the rocks to avoid 
enemies which a few days before and a few daya 
after it would defy. There is a vast number of 
species of CrustacW^ and the variations in the 
number of segments, and the number, position, 
and shape of the limbs, are almost endless. An* 
other species, the common prawn, with tbft 
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disartlcttlated appendages of the first fourteen 
segments of the body, or tho.<ie which are in- 
cluded under the great shield of the back and 
called in the aggregate cephalo-thorax, is given 
in the illustration. In comparing the segmentation 
of Crustacea with insects, it is thought that the 
oepbalo-thorax, with its stalked eyes, two pairs of 
antennsD, foot-jnws, and walking legs, corresponds 
not only to the head and thorax, but also with the 
tore part of the abdomen of insects. In accordance 
with this supposition, the part which succeeds to 
this, and which in the prawn is a large muscular 
tail, is called the ;wsf-abdomen ; this post-abdomen 
has limbs, which is not the case with insects or 
spiders. The position of the principal internal 
organs would bear out the conclusion that the part 
corresponding to the front part of the abdomen of 
insects lies under this great shield. Under it lie 
the whole of the stomach, generative organs, large 
digestive organs, and heart, the main portions of 
which all lie in the limbless after-part of the 
insect. The mouth opens on the lower surface of 
the animal, and it is so covered with the great 
number of pairs of jaw's, with their flaps and fringes 
which guard it, that it is difficult to disclose it. 
The throat leads upwards into a capacious oval or 
cubical stomach, whose walls are stiff and strong. 
It Is lined internally with a pile of stiff hairs directed 
backward, and has at its hind part, from which the 
intestine proceeds straight to the tail, three strong 
teeth which masticate tlie food. This tooth ap- 
paratus is worked by muscles which run from the 
outer wall of the stomach to the shelly sides of 
the body. These muscles are under the control of 
the animal, and are worked at will. 

The circulatory system has a definite, compact 
heart, in the form of an oval bag which sends 
vessels forward to the eye. head, antennas, and 
stomach, sideways t > the two large lobes of the 
liver, and downwards through a great trunk which 
divides into two : oni* running to the gills and legs, 
and the other backward to the tail. The blood 
from the gills finds its way into spaces lying 
immediately under the shell, which all communicate 
with one another, and the largest communicates 
with the heart by slits in the side of that organ. 
This arrangement of the blood system is rendered 
necessary by the breathing organs being confined 
to certain definite parts — the gills. In thcMie 
Crustaoea where there are no gills, the circulatory 
system is not so perfect. The gills are organs 
which sprout from above the basal joints of the 
walking legs. In the lobster there are as many as 
three or four to each leg. They consist of a taper- 
ing triangular stem upon which a vast number of 
little tubular projections are set. These are of 


thin membrane, and are supplied intemaUy with 
blood from an artery which mounts the stem, , 
diminishing as it ascends, while the aSrated blood 
is discharged into a vein, which also lies in the 
stem and enlarges as it descends. Although these 
organs are essentially gills or outward extensions 
of the integument, yet they are too delicate to be 
exposed to the casualties of the outer world. They 
are therefore included under the dorsal shield. In 
the lower orders, however, they are exposed and 
attached to the members of other segments of the 
body. The gills are thus included in a chamber 
under the shield. It is of course essential that a 
free stream of water should pass over them, and to 
effect this there are two orifices which form the 
entrance and exit of the water. The entrance is a 
long slit behind and below the chamber ; while the 
exit lies forward on the side of the mouth, and has 
covering it a large flap from the second pair of 
maxlllsB or foot -jaws, which is continually worked 
so as to drive the water outwards. Aeration is 
maintained not only thus but by mechanical means 
within the chamber ; for at the top of each leg 
there is, besides the gills, a long, stiff, leaf-like 
projection, which passes up between the gills, and 
as the animal walks this stiff flagellum squeezes 
the gills, and so renews both the water without 
and the blood within them. The position of these 
gills and flagellum will be seen in the illustration. 

The nervous system is not unlike that of 
the earthworm, but the degree in which the 
chain of double nerve-knots is dissevered and 
gathered together varies vastly. Sixty pairs of 
ganglia are found in one species, and in the crab 
all except the brain, which is situated above the 
mouth and supplies nerves to the organs of sense, 
are gathered into one ner^'ous mass. The eyes of 
the higher Cnistacea are on the same plan as those 
of insects. They are, however, set upon jointed 
movable stems. A discussion of the claims which 
certain organs in the antennie of the lobster have 
to be considered the nose and ear will be found in 
the lessons concerning those organs of sense. The 
enovmously long antennie of some of these creatures, 
which are well supplied with nerves, must be 
efficient organs of sense in the dense dark waters 
of the ocean. 

The preceding remarks only ap|fiy to those 
higher families of the Crustaoea included under 
the class Decapoda. We will now very briefly 
notioe the remaining orders, which contain 
of somewhat different structure. 

Ampkipoda . — The eyes of these are not stalked, 
but their surface is on the same levd as the rest 
of the body. The first joint of the thorax is made 
fast to the bead, but the two foUowing as well as 
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mil the mbdomiiial segments aie free. Only four 
^poirs of limbs are transformed into foot-jaws. 
The gills are in the form of membranous plates, 
set on the middle thoracic segments. These are 
never covered in by the shell, but are freely exposed. 

The example of this order which the reader will 
most likely have fallen in with is the sand-hopper, 
which is found in countless multitudes at the edge 
of thd sea. The liveliness of these aninuds is 
remarkable, as they are constantly turning somer- 
saults backwards, and in so doing jerk themselves 
violently into the air. 

Itopoda . — These are segmented like the fore- 
going, and their gills are like them, but they are 
set, not on the middle, but the tail segments of 
the body. The woodlice {OnUcTu), which, when 
touched, roll themselves into a perfect ball, are 
good examples of this order. 

Branchiopoda. — These Crustacea have one to 
three pairs of jaws. Their thorax is undeveloped, 
and with a variable number of abdominal segments 
to which gill-feet are attached. Frequently the 
body of these is covered by a shell. The Cypri$, 
which is found in almost every pool of water, 
belongs to this order. The shells of these are 
often beautifully marked, and as they are found 
preservecl in geological strata, they have been very 
useful in determining the nature of those strata. 
Thus, wherever a cypris is found, it is considered 
certain that the earth was deposited from fresh 
water; and the nature of their markings is so 
distinct that the different species are easily dis- 
tinguished by the shell alone. 

BtUamottraca.—The^e have a well -developed 
cephalo-thorax. Their abdominal feet are split 
into two portions, and they are without distinct 
organs of respiration. To this order belongs the 
Cyclopt—ihm named on account of its centrally 
situated single eye. Many also of those shapeless 
parasites which cling to the gills, eyes, and mouths 
of fishes, are classed with the Entomostraca. 

drripedia. — In these, the two sexes are combined 
in one individual. They are fixed animals, and 
have a mantle which is furnished with plates of 
carbonate of lime, like the bivalve shells of 
molluscs. These are the barnacles. They were 
long thought to be molluscs, but have all the 
essential features of true Crustacea. 

We have found it convenient to descend in the 
scale while describing these orders; but it must 
not be foigotten that the order should be reversed 
in a tabula classification. Thus : — 

1. Phjfllopoda Uaf ; foot)^ leaf- 

footed Crustacea. 

2. OHraeoda shelled Crustacea. 

A Ctpepoda (n^, sor), with oar-like feet 


4 . CirHp 0 dia (cirrus, « t4ndril; pedes, /ssf), 
animals with tendrU-like feet 

6. Impoda (ts-ss, like ; vsirt, /set), with like 
(thoracic) feet. 

6. Ampkipoda hetk ; /wf), animals 

with both kinds of feet on the thorax, <.s., with 
walking feet and gill feet. 

7. Deeapoda (S#ira, ten ; animals with 

ten walking legs. 

Another order called Trilobites Inhabited our 
globe at that very remote period when the primafy 
strata were deposited ; not one of them have sur- 
vived that period. Their remains are, however, 
found in great multitudes, and the number of 
species was large. From these remains we learn 
that they had a bead and tail shield with free 
segments in between. Their eyes were oompound. 
They could roll themselves into a ball like woodlloe. 
It would seem that they are more nearly allied to 
the Aracbnida, and that their nearest living form is 
the king-crab {Limulut). 

ARACHKIDA. 

The type of this class, and that which gives it its 
name, is the common spider. According to Greek 
mythology, Arachne was the daughter of a famous 
Lydian purple-dyer. She so excelled in weaving 
that she challenged the great Athena, goddess of 
all the arts, to compete with her. To display her 
skill, she wove a piece of tapestry representing the 
love.s of the gods, wliich was so faultless that 
Athena herself could not find a flaw in the design 
or execution. Not to be Imfiled, the goddess did 
what so many mortals do when surpassed by others 
— she tore the masterpiece to fragments. Arachne, 
in despair, essayed to hang herself; but Athena, 
more in anger than in kindness, changed the rope 
into a cobweb, and Arachne into a spider. If this 
legend should induce anyone to be a little more 
considerate, or a little less needlessly destructive 
of these creatures, which are neither ugly nor un- 
interesting, it is worth repealing. The unfortunate 
Arachne still weaves her inimitable fabrics, and 
still bangs suspended from our ceilings, while the 
omnipotent housemaid, goddess of this lower sphere, 
still rends her web, and drives the weaver to despair. 
The little metamorphosed Lydian dyer's daughter 
excites a childish disgust, which is handed down 
from generation to generation ; but if anyone will 
substitute a reasonable examination for an on* 
reasonable avoidance, he will find that beautiful 
which he preconceived was ugly, and that interest- 
ing which he misjudged as repulsive. In those dark 
ages when superior wisdom and virtue were more 
certain to bHng to their possessors hopeless im- 
prisonment than the greatest crimes, many a 
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•olitftiy prifoner of refUied and appreciative nature 
haa waited to see the little Arachne descend from 
the roof of his cell with as mach impatience as 
any lover beneath the casement of his love. Since 
the spinning faculty is that which is most intimately 
connected with our idea of a spider, it was ex* 
tremely natural that the old Greeks should make 
the spider represent a woman. Despite its false 
fame of ugliness, we, who call single ladies spinsters, 
naturally associate the spinder, or spider, with 
them. Unfortunately for the reputation both of 
spiders and women, we cannot stop short in 
admiration of the art displayed in the construction 
of the web, but the mind runs on to the design 
and uses for which the art is employed. These 
designs are to ensnare and to destroy. Hence 
deceit and cruelty, the vices of the weak, have 
been attributed to spiders. The bitterest satirists 
of the fkir sex have found in the spider a simile 
which has pointed their invective from the earliest 
Ages of literature. Thus, in one of the most famous 
tragedies of .^schylus. when the chorus find 
Agamemnon slain in his bath by his deceitful wife 
Cl3rt8Bmne8tra, they exclaim — 

** Ktlffai i*' v^ocTfAart npj' 

Atnfhi 9dvaT^ Stov 

*' Thou In the femsle iplder'n toile art lying, 

And brestheit forth thy life, dishonoured dying." 

Since the spider is our type of the class, we 
shall first call attention to the characters which it 
possesses in common with t he whole class Arachnida ; 
then proceed to describe the structure of the 
common spider in detail ; and finally notice the 
variations of this type in the different divisions of 
this class, such as scorpions, mites, etc. 

The Arachnida are articulated animals whose 
bodies consist of a longitudinal series of segments 
like those of insects. This segmentation into rings 
is, however, often less marked than in insects ; and 
in the true spiders, which have a smooth soft 
integument, the divisions are nithcr inferred, 
from tracing them in allied forms or in the em- 
bryonic state, as they become more and more 
obliterated, than from any indication of their 
actual presence in the adult animal. In all cases 
they are distinguished from insects by having no 
marked division between the head and thorax. 
Both these divisions are combined, as in the higher 
crustaceans, into one piece, called the cephalo- 
thorax. In the mites a still further amalgamation 
of the divisions of the body into one globate bag 
occurs, which represents at once head, thorax, and 
•abdomen. Where there is a constriction between 
the thorax and abdomen, so that one can be dis- 
tinguished from the other, the limbs are wholly 
confined to the thorax. This distinctive feature 


outs them off from the Hyriopoda and CmataoeC 
The Arachnida never possess wings, and instead 
the three pairs of legs of insects, they have four 
pairs. These limbs are all jointed, but they are 
built upon a somewhat different type to those d 
insects, as we shall find when we come to describe 
them more minutely. 

The jaws, situated farther back, are chaia^^terised 
by the enormous development of the palps. These 
palps are so elongated and jointed in the spiders 
that they would be taken for legs by an ordinary 
observer, and hence spiders appear to have ten 
instead of eight legs. In scorpions these maxillary 
palps are larger than any of the other limbs, and 
will be described hereafter. The eyes of the 
Arachnida are, when they are present, always 
simple and few in number— eight, six, four, or 
two being commonly found. They never have 
a multitude of hexagonal or quadrate ocelli 
grouped into one organ as insects have. The 
method of breathing i.s very various in the 
class, the lowest having their tissues oxygenated 
through the skin, others having tracbee like 
insects, while others have what are called lungs. 
The sexes are usually distinct, the females ex- 
ceeding the males in size With the exception of 
the Pantopoda (or Pycnogonida), none of the 
Arachnida are marine in their habitat. Some of 
the lower orders inhabit fresh water, as, for instance, 
the little scarlet water-spider. The' major part 
live in and breathe air. 

We will now take a common spider as the 
example of the class, so that we may go into detail 
without misleading the reader by the idea that 
the description will apply to other members of the 
class. 

The oephalo-thorax is somewhat flattened ; its 
integument is of a harder consistence than that 
of the abdomen. The upper plate is called the 
shield, and the lower the breastplate or sternum. 
Between the edges of these two, along the sides of 
the body, spring the legs. The shield is wider 
than the breastplate, and overlaps it, so that while 
the bases of the leg^ are well seen from below they 
are not seen from above. The shield is usually 
narrower in front, and wider and heart-shaped, or 
rounded, behind. It is raised into a conic^ pro- 
tuberance at the fore part, and on this the eyes 
are set. The breastplate is often rounded, or heart- 
shaped, with the apex backward, or in the form of 
an escutcheon. The box of the cef^ialo-thorax 
contains the stomach, main nervous masses, and the 
muscles of the limbs. The eyes in the common 
s|fider are eight in number, in two transverse lines 
of four each. Their relative position^ number 
(two, six, or eight), and size are much depended 
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<111 to diitiDgiiith tho gonera. Sometiines they are 
flKNinted oa a pyramid, <nr elemted waUsh-tower, 
which liMO from the shield in a very groteeqne 
manner. 


These were probably aoteo npan the festlvala ef 
the saints whose deeds and sufferings they da* 
looted, and were with appropriateoess called 
** miracles** or ** miracle pLays." Such were the 
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ENGLISH LITERATURR—IX. 

[CoKtinued from p. 139. ] 

THE ELIZABETHAN PERIOD -THE DRAMA. 

The great glory of the Elizabethan periwl i« its 
drama. Bat in order to realise the development of 
the drama daring this age it is necessary to know 
something of what it had been before. 

The earliest plays in England, as throughout 
Europe generally, were essentially religions in 
character, and intended to convey religious truths 
in the most striking manner to an illiterate people. 
They were for the most part written by churchmen, 
and acted by the clergy in the larger churches. 
Some of these plays, which were no doubt acted 
upon some of the great festivals of the Church, 
represented^ln a dramatic form the principal events 
of the BfUe history, and were intended to illustrate 
and impress upon the jx>pular mind the leading 
doctrines of the Christi^ faith. These plays were, 
not mmatimlly, called mysteries.** Othm were 
founded upon the legends of the saints, and repre* 
•ented the wonders of their lives and deatlpr. 
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dramatic entertainments of Christian Europe during 
the middle ages ; and the “ Passion Hay,** which is 
still actc‘d every tenth year at Ober-Ammergau in 
the Tyrol, and which draws the Tyrolese f)ea8ants 
together in thousands to gaze in devout wonder at 
a dramatic representat ion of the life and death of 
Christ, is exac?tly the “ mystery” of the middle ages, 
which has survived in that renjote comer of Europe 
centuries after it has been forgotten elsewhere. 

It is probable tliat such pUys were introduced 
into England from France soon after the Norman 
Conquest. The earliest of them were In liatin ; 
perbn{)8 then for a time in England in French. 
But in this, as in other departments, the English 
tongue overcame its competitors, and became the 
established language of the religious drama. 

In course of time a variety was introduced into 
these religious plays. In the mysteries and miracles, 
as we have seen, the characters were real personages, 
and the incidents were historical or what were 
supposed to be historical facts. The ** morals ** or 
** moralities,” which came into vogue at a later date, 
were allegorical, not historioaL Instead of the 
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TirtaoQi and Ticioos personages of sacred history, 
they had as their characters the various virtues 
and vices themselves, and other abstract concep- 
tions, brought upon the stage, together with per- 
sonifications of mankind in general, or other repre- 
sentatives of ordinary humanity, which are shown 
as acted upon by the various passions or principles 
represented by the allegorical personages. One of 
the most important cliaracters in all these plays 
was the vice, probably the lineal ancestor of the 
modem clown. He was a kind of buffoon, and to 
him, together with the devil— who had performed 
the same function in the older mysteries, and who 
was still retained in the moralities— was entrusted 
most of the comic element in such pieces. 

We have already said that in the earliest times 
the mysteries and miracle plays were not only 
religious in subject, but religious in purpose too, 
being acted by clerical persons in sacred places 
with a view to instruction, and on the occasion of 
religious solemnities. Thus, of the most important 
sets of mysteries which have come down to us, one 
set was acted annually on Corpus Christi Day by 
the Grey Friars at Coventry. Another set was 
acted, it is supposed, at the abbey of Widkirk. 
But in course of time, though the subjects of the 
plays remained the same, the whole spirit of the 
performance became changed. What had once 
been a religious ceremonial became a mere popular 
entertainment. One marked step in this process 
was made when these plays came to be acted by 
others than the clergy, or those connected with 
the clergy, and in other than sacred places. Thus 
a third important set of old mysteries which have 
come down to our times were acted yearly in 
Whitsun week by the trade guilds of Chester, each 
of the twenty-five separate plays of which the set 
consists being assigned to a particular trade, by 
the members of which it was acted from year to 
year. These plays, too, wore not performed in any 
sacred place, but upon movable stages at various 
points in the streets of Chester; the plan being 
that, as each play was finished in one street, stage 
and all was moved away to another street, making 
room for the play next in order, so that all the 
plays were going on at once, and each in its turn 
made the circuit of the town. Nor was it only in 
the case of such great popular exhibitions as these 
that the performance of the mysteries was losing 
its religious character. They came to be acted at 
Court festivities and on other similar occasions 
purely secular. The moralities, too, in which 
abstract ^virtues and vices took the place of the 
most sacred real characters, evidently appealed far 
leas to religious associations than the older form of 
play had done, and so tended to secularise the ^tage. 


Up to a very early period the existence ol 
mysteries and miracle plays in England may be 
traced, and before very long the distinction between 
the two terms came to be neglected, and they were 
used almost indiscriminately. In a later period, 
allusions to such plays are common in Piers 
Ploughman and in Chaucer’s works. Not long 
afterwards, early in the fifteenth century, the 
moralities began to come into vogue. They never 
entirely superseded the earlier form of play, but 
they gradually gained upon them until they very 
nearly supplanted them. Both, however, continued 
to be acted down to the time of Elizabeth. There 
is clear evidence that mysteries end morals were 
both acted, though probably less a^d less frequently, 
during the whole of her reign and down to its very 
close, if not even to a somewhat later period. They 
only faded away before the splendour of the 
Elizabethan drama. 

The prevalence of the morality over the more 
sacred mystery was evidently a step towards bring- 
ing the drama to deal with the subjects of real life 
and real human character. A further advance in 
this direction was made by the class of short plays, 
or rather scenes, which have received specially ' 
the name of “ interludes.” They were short comic 
pieces, each of a single scene, generally of a 
broadly humorous character — intended, perhaps, to 
bo acted in the intervals of longer performances. 
The principal writer of these pieces was John 
Heywood, who held the ofifice of Court jester under 
Henry VIII. 

The transition state of the drama before the 
accession of Elizabeth and in the early days of her 
reign is well illustrated by the career and works of 
Bale. John Bale was a churchman, and a man of 
extensive and varied learning, a laborious author, 
and an eager controversialist. Early in life he 
embraced the reformed faith, and under Edward 
VI. he was made Bishop of Ossory. The accession 
of Queen Mary obliged him to leave his Irish see ; 
and, although restored under Elizabeth, he never 
returned to it, but died in England five or six years 
after that queen’s accession. He was the author 
of several prose works, of which the most important 
is a Latin biography of British authors. But it is 
as a dramatist that we are concerned with him at 
present. He was one of the most diligent writers 
of religious plays in the old forms, mysteries and 
moralities. But in his hands, as in many others, 
apparently, at that time, they are no longer de- 
signed for the simple teaching of the undisputed 
truths of Christianity — his plays, whatever their 
form, are in substance controversial attacks 
upon Popery, in bitter contest with which hii 
whole life was spent. But in addition to his plays 
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of this clasSf he wits the author of one which forms 
in important connecting link between the old and 
the new drama. His play of Kin^ John is fonnderl 
upon the old chronicles of that king's reign^ which 
it follows pretty closely; but the play partakes 
also of the characteristics of the morality, for side 
by side with the historical personages with whom 
we are familiar we find the stage occupied by such 
abstractions as Widowed England, Verity, Treason, 
and Sedition. This is the oldest historical play 
extant, but it was soon followed by others of the 
same class. 

The first regular comedies in the language belong 
to about the same period. The earliest comedy 
which has come down to us is Ralph Roygter 
Doytter^ written by Nicholas Udall, master first 
of Eton and aften^'ards of Westminster School, 
which was acted in the year 1551. This is a 
comedy of considerable force and spirit, repre- 
senting the vices, follies, and misfortunes of a nch 
and senseless young man, Ralph Royster Doyster, 
surrounded by a troop of flatterers, who live upon 
him and lead him into every sort of trouble. Of 
somewhat later date, but of far inferior merit, is the 
comedy of Oamnier Gurton'a NeMle, supposed to 
have been written by John Still, Bishop of Rath and 
Wells. The play is founded upon a farcical incident 
of low life, but the humour of the piece never rises 
above the merest and coarsest buffoonery. 

Very little later we meet with the first regular 
tragedies. Among these, one of the earliest, if not 
the very earliest, is the tragedy of Oorbodue, or 
Ftrrex and, Porrex, This play was the joint pro- 
duction of Thomas Sackville, Lord Buckhurst (a 
poet of whom we have already given some account, 
when speaking of the “ Mirror for Magistrates,” the 
great work designed and in port executed by him), 
and of Thomas Norton ; and it was acted in 1562. 
It is founded upon a story from the legendary 
British history — a story which had been several 
times used for poetical purposes before, amongst 
other places in the “ Mirror for Magistrates ” itself. 
The story is a very tragic one, by no means ill 
suited for representation on the stage; and the 
language of the play is dignified and not wanting 
in eloquence. But the play, as a play, is lifeless 
and uninteresting. It is written in blank verse; 
the earliest example of the use of this metre in 
dramatic composition. This tragedy was rapidly 
followed by others of the same class ; and thus by 
a very early period in the reign of Elizabeth the 
three main kinds of drama which were cultivated 
with most success in the Elizabethan age^tragedy, 
comedy, and history — were already in existence, 
though the art of dramatic composition was merely 
in its infancy.. , 
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But before we go on to notice the Elitaheihati 
dramatists properly so called, it will probably assist 
the student if we describe shortly the external 
materials with which the dramatist of that day had 
to work. It will bo gathered from what we have 
already said that in the earliest times there were 
no buildings specially set apart for the performance 
of plays, and no class of men whose business was 
to act them. The earlier mysteries were acted in 
church and by tho clergy ; the Chester plays in the 
streets of Chester, and by members of the trading 
guilds of the cit\ . The banqueting halls of palaces 
and baronial castles, the dining balls of the inns of 
court — these, and probably many similar and far 
less suitable buildings, served as theatres ; and the 
members of the household, or of the inn of court, 
or any similar body of persons, did duty as actors. 
Thus the tragedy of Oorhoduc itself was acted 
before the Queen at the Palace of Whitehall, by 
the members of the Inner Temple. But, while the 
practice of public and periodical dramatic repre- 
sentations, by amateurs of such classes and in such 
places as we have described, long continued com- 
mon, a great step in tho history of the drama was 
made in the institution of regular theatres and 
professional actors. The latter Innovation long 
precedeti the former, for professional actors were 
tf» he found some time licfore the close of tho 
fifteenth century ; but they were at first, and for a 
long time continued to be, at least nominally, in 
the service of some peer or great man, and are 
always described os the Earl of I^eicester's servants, 
etc., as the case may be. Indeed, actors not under 
such protection were apt to be roughly treated as 
rogues and vagabonds. Tho early actors seem, 
however, to have been companies of strolling players 
such as that which, in Hamlet^ visits the Danish 
Court at Elsinore. But early in the reign of Eliza- 
beth regular theatres, specially built and reserved 
for the acting of plays, began to be established, 
and rapidly increased in number in proportion to 
the development of the drama. 

One result of the increase in numbers, and the 
concentration and general improvement in the status 
of the dramatic profession during Elizabeth's reign, 
is too remarkable to remain unnoticed. Actois 
became authors. Each company of players en- 
deavoured to produce for themselves the picccK 
they needed for representation, which reinsinin^ 
unpublished, became a valuable port of the }'r* - 
perty of the company, and a special attracti< i 
to the theatre. Thus Marlowe, Ben Jonson, Shak* 
speare himself, and many more of the Elizabeth; 
dramatists, were all actors both before and afti 
they became famous as authors. 

In order to appreciate the Elizabethan dranuij 
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it most further be remembered that the theatre 
all itt aoceeiiories were then very unlike what 
they are now. The theatre itself waa generally 
a rough wooden building with a rude thatched 
roof, aonietlmes open in the centre ; the sfiec- 
tators, sitting or standing, for the most part 
arranged somewhat as they are at present, but in 
part on the stage itself. The elaborate scenery 
of moderti times was unknown to Shakespeare’s 
contemporaries. The stage in those days was a 
simple stage and no more, with perhaps a gallery 
or scaffold above it to do duty for a castled wall or 
any other elevated place from which a character 
had to speak. The presence on the stage of a chair 
of state, a bed, or a table, was enough to indicate 
that the scone was in a royal presoncc-chambc'r, a 
bed-room, or an inn. Another difference between 
the early and the modem stage is that in the 
BUsabothan ago there were no women actors. The 
female parts were then all actetl by boys, for 
women never appeared on the stage till after tlie 
Restoration. This is a subject frequently alluded 
to in the plays of the Elizabethan period, as for 
instance in Hamlet's address to the boy actor, 
“ Wliat, my young lady and mistress 1 By-’r-lady, 
your ladysliip is nearer heaven than when I saw 
you last by the altitude of a chopine. Pray Gotl, 
your voice, like a piece of uncurront gold, be not 
cracked within the ring.” All these circumstances 
compelled the dramatists of those days to rely on 
their own genius and their power of arousing the 
Imagination of their hearers for the effect they 
•ought to produce, instead of upon the skill of the 
•oene-painter, the mechanician, or any other ex- 
ternal appliance ; and this, probably, in an age of 
•uch superabundant power, proved favourable to 
dramatic genius. 

The greatness of the Elizabethan drama, as of 
other branches of literature in the same era, belongs 
to the latter half of the queen’s reign, and still 
more strikingly to that of her successor. 

Johu Lyly, whoso “ Euphues ” and the fashion of 
Euphuism to which it gave a name we have already 
mentioned, was also a dramatist of considerable 
reputation. His plays are founded upon mytho- 
logical stories, one of the best known being upon 
the story of Endymion. These plays have much 
of the oharaoter of the masque, of which we shall 
have to speak hereafter ; and they seem to have 
been designed in the ffrst instance for re^nresentation 
at Court rather than on the public stage, though they 
afterwards made their way to the regular theatre. 

Thomas Kyd, also one of the earlier of the Eliza- 
bethan dramatists, is known to fame chiefly as the 
author of two very remarkable plays, Jeronimo, and 
ita oonthmation, The /^panith Ttogedy. These 


plays are tragedies of the gloomiest oast, bat tbe^ 
show very great dramatic power in dealing with a 
purely tragic subject, and they attained a wonder- 
ful popularity. There is much doubt, however, 
whether the finest passages in the latter play, those 
which Lamb describes as the very salt of the play, 
are the work of Kyd, or of Ben Jonson, to whom 
they have been conimonly ascribed, or of some other 
dramatist. 

George Peele, to whom a very high place among 
the Elizabethan dramatists has been assigned by 
some critics, is chiefly distinguished by the ease 
and melody of his versification. This is strongly 
shown in his most celebrated play, Ikuvid and 
Bethsabe ; but the power which this play shows is 
more descriptive than dramatic. 

Robert Greene was a vigorous and prolific writer 
of pamphlets and short miscellaneous prose pieces 
of various kinds. He was also a popular dramatist, 
his plays being chiefly comic. 

Thomas Lodge was e(iually known as a physician 
and a dramatist. His be.^t known play is The 
Wounds of Civil War, lirv^y set forth in the true 
tragedies of Mai ius and Hylla. 

But of the dramatists before Shakespeare, in- 
comparably the greatest was Marlowe. Christopher 
Marlowe was the son of a shoemaker at Cantei bury, 
and was bom in that town in 1564. He received 
his early education at a free school in Canterbury, 
and was afterwards, probably by the bounty of 
some relative or other patron, sent to the University 
of Cambridge. He liad thus, like most if not all of 
the Elizabethan dramatists, the benefit of a liberal 
education. After taking his degree, he followed 
the example of many young men of similar class 
and education in that day, and became an actor. 
The remainder of his short life was spent in the 
wildest debauchery ; and he died in 1693 at the 
age of thirty, it is said from a wound received in a 
drunken tavern quarrel. In a life so short, and 
spent as his was spent, Marlowe’s works could 
scarcely have been very numerous, and they are of 
very unequal merit. Some of his plsys, as that of 
Tamburlaine, though never without passages of 
great poetic beauty, are deformed by the grossest 
extravagance of conception, expressed in the roost 
inflated and bombastic language. So much is this 
the case that some scenes might well pass for 
burlesque, rather than serious dramatic writing; 
as, for instance, the famous scene in Tamburlaine^ 
in which the Tartar chief appears in a chariot 
drawn by captive kings with bits in their mouths, 
reins in his left hand, and in his right a whip, and 
thus addresses the kings : — 

** Bnllm, ye piiiniiered jades of AsU ; 

• WUat \ can ye draw bat twenty mllea a day ?** 
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Wbeilier these faults are to be attributed to the 
^xtravaganoe of joath, or to a deliberate intention 
on the part of a man who had his bread to make to 
write down to the level of his andienoe, and gratif j 
the lower tastes of the groandlings, it is at least 
clear that the dramatic genius of Marlowe is not to 
be measured by such plays as Tambitrlaine. 

The three plays by which Marlowe is to be 
judged, not only as to what his powers were, but 
what they might have been had he lived to the full 
maturity of his genius, are The Jen* of Malta, 
Doctor Fauituiy and Edward II. Barabbas, the 
Jew, in the first of these plays, is a monster of 
avarice and cruelty, painted with great power ; 
but in obedience, no doubt, t-o the popular notion 
of Jews in his day, Marlowe has, after all, painted 
a monster rather than a man. It lias often l>een 
suggested that Shakespeare’s Shylock was in some 
degree taken from Marlowe’s Barabbas ; but, 
though the idea of introducing such a character 
may well have been borrowed by Shakespeare 
from his predecessor, the characters themselves 
have little in common, and are nidically unlike 
Edward II. is a play of far Inglier merit. It 
contains passages showing a power of pathos 
rarely cnjualled. But the greatest of Marlowe’s 
plays is Fauttus, It is founded u|K)n the same 
story as the “ Faust ” of Goethe ; but the treatment 
of the story by the two poets is as different ah 
might have betm expected in the ciise of the actor 
of the sixteenth century and the philosopher ol 
the close of the eighteenth. 

In Marlowe’s hands, the story is simply that of 
a great scholar and man of science who, devoting 
himself to the forbidden arts of magic, sells his 
soul to the devil, in return for four-and -twenty 
years of enjoyment of all earthly and sensual 
pleasures; and the interest of his play ari.se8 out of 
the tragic scenes for which the story gives occa- 
sion. The closing scene of Faustus* life well 
illustrates Marlowe’s powers. 

The end of the twenty-four years is very near, 
and Faustus is left alone by his scholars to meet 
his fate : — 

\Tli€ dock drika eltven.] 

Fanitui.— Ah, Fsostot, 

Novr liMt tbou bat one bare boar to live, 

And then thon most be damned perpetually f 
Stand still, you erer-moring spheres of heaven, 

That time may cease, and midnight never come ! 

Fair Natore’a eye, rise, rise again, and make 
Perpetaill day ; or let thia boar be but 
A year, a month, a week, a natural day, 

Tliat Fsustue may repent and save his soul f 
O lotUe, lente curriit, neetit sqvi! 

The stars move still, time runs, the clock will strike, 

The devil will eome, and Faustus must be damned. 

Oh, 111 leap up to my God I Who pulls me down ? 

See, aee, where CRirisVs blood streams In the flrmsment I 


One drop would aave ray aoul ; half a drop. Ah, 
Christ I - 

Ah ! rvntl not my heart fbr naming of my Christ t 
Yet will I call on him. Oh, spate me, Lucifer 1— 

Where is it now ? Tts gone ; and soe where God 
BtretoheUi out His arm, and bends His awful brows! 
liountains and blUa come, come and fall on me, 

And hide me from the heavy wrath of God ( 

No, no' 

Then will 1 headlong run into the earth : 

Earth gape I Oh, no, it will not harbour ms t 
\ on stars that reigned at my nativity. 

Whose iufluciu*e bath allotted death and hell, 

Now draw up Faustus, like s foggy mist, 

Into the entrails of yon laltouring cloud , 

That when you vomit forth into the air, 

My limbs may issue from your smoky mouth, 

B«» Uiat m> soul may but ascend to heaven ' 

{The clock gft (ifi (As AoV-Aour.] 
Ail, half the hour is past ! 'Twill all W j^sst amm. 

<> U<k 1, if Tliou wilt not have mercy on my soul — 
let for Christ’s sake, Whose blof>d has ransoined me, 
liu)>oBe some end to my Inceaaant pain ; 
l<et Faustus live in hell a thousand years, 

A hundred thousaiil, and at last Ite saved ! 

Oh, no end is limited tet damned souls • 

Why wert thon not a creature warding soul ; 

Or uh^ is this immortal that thou hasO* 

Ah. rythagtrras' inetempsychosis ' were that true, 

TliiH soul should fly from me, and 1 bo changed 
Into some brutish beast ! All lieosts are happy, 

For, when they die, 

Tlieir souls are soon disaolved in eleiueuls ; 

Kut mine must live still, to be ptaguerl in hell. 

Curs’ll be tire ]tarents that engendered thee! 

No, Faustus, corse thyself, curse Lucifer, 

Tlrat hath deprived thee of Uie Joys of hra>en. 

(TAe eiftek ttrihi (wriri.l 

Oh, it strikes, it strikes ! Now, Insiy, turn to air, 

Or Lucifer will Iwar thee quick to hell ! 

\Thvn(lfr and tigktnino^] 
Oh, aoul, lie changed into hlUe water droisi, 

And fall into the oc4*an ; ne'er i>e fonnd. [Buter devda] 

My God, my Oid, look not so fierce on me I 

Adders and serpents, let me breathe awhile 

Ugly hell, gRjie not! come net, Lucifer' 

ril turn my books ali ' MephiHto))helis I 

[Exennl deilU wUh faurias.) 


COMMERCIAL CORRESPOND- 
ENCE.— IV. 

{Continued from p. 14L] 

FRENCH, OEKMAK, AND BNOU8H. 

21 —Letter of iNTBODuemoN, 

Siuttgart, January ith, 1801. 

Gentlemen (Sir), — We beg to introduce to yon 
the Bearer, Mr. — whom we rpeommond to your 
kindness. 

We at the same time open in your account a credit 

of £1,000, to which amount please furnish Mr. 

with the sums be requires upon hk receipts, which 
please send ns, when debiting our account for your 
payments. 
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Accept beforehand our best thanks for the ser- 
vices yon will render Mr. , and believe us to be, 

Gentlemen (Sir), 

Faithfully years, 

, J. WEBElt k Co. 

Mr. London, 

Valid for months. 

^tuttga/rd, le Ajanvi^r, 1891. 

Messieurs (Monsieur), — Nous prenons la liberty 
d’introduire chez vous par cos lignes, et de vous 
recommander & un accuoil obligeant, M. , 

Nous TacorMitons chez vous {K)ur la somme do 
£1,000 (nous disons inillo livres sterling). Veuilloz 
bien payer jusquA cetto concurrence I’argent dont 

M. aura besoin, et nous on debitor sous envoi 

do ses quittances. 

Nous vous remercions d’avanoe do ce quo vous 

voudrez falre on favour do M. , etde vous prions 

d'agrCor Tassurance do notre parfaito con8id6ration, 
J. Webbb k C**- 

M. , & Londrcs. 

Vnlable pour inois. 


^frr 


ttaart 4 3anuar, 1891. 


iQhr crlfluten un# 3^nen im Ubcrbrin^rr ticffr Bdfcit 
«0(rtn 01. 01. vorpifhUcit, ivdcten tuir 3^rer freiiuthcbcn 
Sufnabmc eturfc^len. 

crbffnrn tuir tern (Slrnnnntrii bet 3bncit ciiifii 
©rctlt von £1000, til )u ujclcbem ©etrafle ®if ^crrii 01. 01. 
tie viui ibm gctvilitfctteii <l^untmcn gegen Ciiittuiigeit aiiijablcii 
tvpUcn, unb bitirbeM ^le un# (et^ere, jufamnien niU ter 
)l^elnflung#aurgabe fur 3bre Bablungen, einpifcnten. 

ilieuebmigen ®ie im ©ivau# unfcrn wrt»intli<ben 5>rtnf 
fQr tie !Diett{lc n>et(be ®ie <^cti:n 01. 01. giltigfl leiflen lucrtett. 

<^o<ba(btung#voU, 

«.r, Scttcn. 3. aC.Wt&C. 

Q)0ttig fOr . . . SDlonate. 


22 .-~Lktter in Reply to an Order for an 
Article which has been sold. 

Bremen, March 18fA, 1891. 
Messrs. Smith Brothers, London. 

Gentlemen, — I regret extremely to have to inform 
you that the article in question has been sold to 
Mr. Barton, of your city. Perchance you might 
come to an understanding with him. 

I bare some pretty articles of a different kind (a 
list of which 1 subjoin) that might possibly suit you. 

1 am, Gentlemen, 

Faithfully yours, 

J. Lemaitbe. 

Bremen, U 18 war#, 1891. 
Messieurs Smith Fr^res, Londres. 

Messieursi'^e regrette iniiniment de vous dire 
que Partible demand^ a M vendu h M. Barton, de 


votre viUe. Peut-^tre pourrlez-vons entendre avec 
lui & cet effet. • 

JTai de jobs objets d'un autre genre (dont je vous 
envoie une ilste) qui, probablement, pourraient vons 
oonvenir. Agrtez, Memieurs, 

Passurance de ma parfaite consideration, 

J. Lemaitrs. 

S3rcm#n. 18 S«dra, 1891. 
<&erren (Siebruter ®mitl^, Sonton. 

3 u mrinem leb^afteii iBctauerit mui {(^ 3bnrn tic Snit* 
t^nluiig mac^cn, tap ter betreffente 9lrtifd un ^errn 
tort, verfauft murte. 0 }ie(ici(^t toerten 6 ic luit tern 
(iktiaiiiiten ^irruber tcrflitntigcn fbnncn. 

3cb beftbe einige 9lTttt(l ton ciner Ai^mn ^orte 

(tveton ctn ^Icrjcu^ni# bciffige) tvii(!|>e 3 bnrn ntbglk^* 
iwift ticMB wfirtcn. J 6 c<|Ni(»Iun 3 l»cn, 

3 . i 8 cntaitre. 


23 .— Letter of Introduction, and op Credit. 

Metz, January 15fA, 1891. 
Messrs. Armand Roubot k Co., London. 

Gontlomen, — The bearer of this letter, Mons. F. 
Decretelle, of this city, is one of our oldest friends. 
He purposes visiting England, and we take the 
liberty of recommending him to your care. 

Should M. Decretelle require some funds for 
travelling expenses, please to let him liave all he 
wants to the extent of £.500, taking his draft on us 
at three days’ sight. Subjoined we send j’ou his 
signature. 

If you can in any way further the ends for which 
he 1ms undertaken this journey, we should feel 
greatly obliged. 

We are at your service on similar occasions, 

And remain, Gentlemen, 

Yours truly, 

Henri de la Tour and Son. 

Metz, le "[bjan^Her, 1891. 
Messieurs Armand Roubot et C‘«, k Londres. 

Messieurs, — Le porteur de cette lettre, Mons. F. 
Decretelle, de cette ville, est un de nos anciens amis. 
II se propose de faire un voyage en Angleterre, et 
nous prenons la libert6 de vous le recommander. 

En cas od M. Decretelle nurait besoin de quelque 
argent pour ses d^penses de voyage, aye* la bontC 
de lui compter ce qu’il vous demandera, jusqoA 
concurrence de £500 (nous disons cinq cents livres 
sterling) centre sa traite sur nous A trois jours de 
vue. Ci-joint nous vons doiinons sa signature. 

S*il vous est possible de Paider A atteindre le but 
de son voyage, nous vous en serions trbs-reoon- 
naissants. 

Toujours d4vou4s A vos ordres en pareine oboasion, 
Nous vous saluons oordialement, 

Henri de la Tour et Fils. 
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Witti. 15 3atttfar, 1891. 
^emn Snnont SteuSot Sc (So., {onfecn. 

* iDcr Ibrr^flft btefa 3rtleii, ^enr 9. von ^trr, 

\H rinrr unffm AUeflen 9treunte. dr ^bfU^tigt dtglant |it 
vnfe rrlanbcn trir uni, i^n 3^ frcuntlu^n duf* 
nomine ^n em^jfe^lcn. 

SaUl ^ccrettUc 9lttfcge(»fr ^ctArfcn fotltc, fo lucUcn 
6u i^m ioiOft hii {ur ^unime von £500 attl)o^(en, gr^en 
frtne 3^ratte «uf uni, tret ilage C^u^t. Untenflr^nt finreti 
Bit feine Unterft^rift. 

nActen 3^nen fc^r verbunten frin, tocnn Gte tern 
(iknannten §ttr Chrcit^ung tel 3n>e(fcl fcinrr 9ietfe bcbAlflicb 
fctn looUtcn, unt AtUrn toir unferc !Dtenfle bet Abnlub^n 
O^rlcgen^eiten geru )u 3^rer ^erfAgung. 

* ^o(^(ubtunglrolI, 

<&enti te la Xrur unt ®o^n. 


25. — Letter acknowledging Receipt and 
ADVISING Payment of Rills. 

Lyons, October Ith, 1891. 
Messrs. Reilton, Sons U. Co., Bradford. 

Dear Sirs, — We duly received your favour of the 
3rd inst. covering 

fr. 200 per 12th inat. ^ 

^ on St. Etienne. 


300 

1,200 

4,000 

375 

2,168 


15th 

17th 

19th 

15tb 

14th 


on Vienna, 
on Grenoble. 


with which we shall do the neejdful, placing the 
amounts to your credit under advice. 

Please take note that the following bills have 
been duly paid . — 

fr. 700 ,, 25th ultimo j 
„ 300 „ 28th „ \ on Grenoble. 

,,2,000 „ 31st J 

„ 5,000 „ 31st „ on St. Etienne, 
which amounts we have placed to your credit. 

Believe us, dear Sirs, 

Yours truly, 

M. Bebthou & Co. 

Lyon, le 7 octobre, 1891. 
Messieurs Reilton Fils Ac ii Bradford. 

Chers Messieurs, — Nous avons bien re^u votre 
honor^e du 3, couvrant 

fr. 200 au 12 0^1 


300 

1,200 

4,000 

376 

2,168 


15 

17 

19 

15 

14 


sur St. l^tienne. 

sur Vienne. 

BUT Grenoble. 


dont nous' soignerons le n^cessaire A votre credit 
sous avis. 

Veuilles prendre note que les traitea suivantes 
ont ddment payees : 


fr. 


700 

300 


au 25 dernier 1 


28 




sur Grenoble. 


fr. 2,000 au 31 dernier sur Grenoble. 

„ 5,000 „ 31 sur St Etienne, 

dont nous avons pass4 les montanU A votre orMit 
Agrees, chers Messieurs, 

nos salutations distingu^es, 

M. Bebthou Sc 
7 October, 1891. 
ferret! Sidlton Cb^ttc Sl Go., iSratfott. 

®ir rmbfingen 3^r Qter^rtel »om 3 nmr. mh folgciitfu 
b^tmeffen : 

fl. 200 ret 12 cutr.l 

: I? : 

« 4,000 « 19 . J 

H 375 H 15 I, „ SBicn. 

« 2,168 N 14 « „ <3reiioble. 

womie »ir tal bciorgcii torrben, unb toetten tvir 

Bit f.). unter Eufgabc bafAr cifenneit. 

dlotircn ®ic gefAUigH, bag folgenbe rk^tig ciu* 

gegangen ftnt ; 

fl. 7(X) ber 25 ultc. ) 

„ 300 . 28 . Uuf (3renob(r. 

. 2.(X)0 M 31 , J 

.. 5,000 « 31 n « ®t. (ftirnne. 
wel0e iScUAge tvir 3l^rcm Gento gutgfbra<bt (^abtn. 

Oil. lOcrtgeu Sc Ga 


ARCHITECTURE. —VII. 

fronfinvfti /rom p. 140.J 
THE ROMANBSqUK STYLE. 

It becomes necessary now to retrace our steps to 
the fourth century in order to follow the early 
development of th(j Romanesque style. 

The term ** Romanesque ” is the broad title given 
to all those forms of Christian architecture in the 
west of Europe in which the round arch and the 
plain and intersected barrel vaults form the chief 
distinctive features. The archaic period of the 
style commences with Rome, and the class of 
structure adopted is that on which Constantine 
based his earlier churches — vis., the Roman basilica 
— but with these important differences ; first, the 
tradition of building still existed in Rome of a de> 
based kind but retaining the tradition of the old 
style ; secondly, the early Christians could either 
appropriate the ancient Roman buildings, or, pull- 
ing them down, could use up their old materials 
as well as those of numerous other buildings no 
longer required. The plan of the basilica was 
adopted, not because there were disused bolldings 
of that class to make use of, but because it (the 
plan) was the most convenient for the services of 
the new religion. The great central aisle or nave 
served for the male worshippers, the women being 
placed in the aisles or in the galleries on an upper 
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ftorej wet them ; the cross aisles or colonnades assist in carrying the roof. This was, theretoe^ 
between the nave and the apse were omitted and the typical plan of the new Christian ohnrch. Ag 
their place was taken by an immense arch open- regards orientalism, of about fifty churches in Rome 



Fig 24 — WoHMs Cathedral, ihram a PhxAograph by hrith and Co , Reii/aU ) 


ing into the nave; the apse in which the court 
of Justice held its sittings was admirably suited 
fm the altar and for the bishops and priests, 
and all that was necessary was to raise the floor 
of this apse, so that the altar and the ceremonies 
of the church could be seen well from the farther 
ends of the nave and aisles The first basilican 
church built, now destroyed, was that of St 
Peter, the altar of which was under the dome 
of the present cathedral, commenced in the 
middle of the fifteenth century This church 
consisted of an entrance porch, an atnum sur- 
rounded by a colonnade with a fountain in the 
oentre for ablutions (the origin of the holy- water 
■toup inside Roman Catholic churches), a narthex 
or vestibnle for penitents, a nave with double aisles 
on each side, a transept to give more space for the 
dergy and for additional altars, and an apse with 
a screen of twelve columns A similar plan exists 
in the church of St. Paul outside the walls of 
Rome, except that, the transept, being of unusual 
width, is di^ded by a wall of piers and columns tq 


ten have their altars at the east end of the church, 
the others at the west end, so that in this respect 
the latter followed the tradition of the earlier 
churches erected in the East by Constantine and 
his followers 

Many of these early churches were built with 
materials taken from other buildings, and there- 
fore, virtually, there could be no great develop- 
ment of style After a time, the columns which 
separated the nave from the aisles, instead of 
supporting architraves, carried arches on which 
the wall above was built The church of 8t. 
Clement, Home, is an excellent example ; it retains 
still its atrium, and there are galleries along the 
aisles, both separated from the nave by archec 
carried on columns; the light being admitted to 
the church through clerestory windows in the wall 
above All of these churches were roofed in 
timber, excepting the apse, which was covered with 
a hemispherical vault, the soffit of which wan 
decorated with figures all on gold baokgronnda 
in mosaic, a type of decoration brought from 
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ByMiitiiim and probably at ftnt ezoented bj Bj- ment. This decoration oontists in the breaking op of 
Bwtine artists. the wall surface by flat bands or pilasters at legnlar 

The flrst real development of the Romanesque intervals, interrupted by boriiontai bands in the 

style takes place in Germany and in the north of towers marking the level of the floors inside, the 

Itfdy, nnder the reign of Charlemagne and of his lower side of these bands being cut into a series of 

snocessors in the ninth and tenth centuries. Very diminutive arches evidently in imitation of the 

little remains of this period, but there is sufficient classic arcade (Fig. 23). 

to show that the basilican type of church was Shortly before the close of the tenth century, 
adopted for the plan, the floor of the eastern apse the scare which filled men’s minds as to tba 



Pig. 1*6 .— Th* ASsats-aux-Damss, Cask. 


beingraisedtoallowof a crypt below, and externally approaching itaillenninm cansed a general apathy 
a soheme of wall decoration which in the eleventh among ohnrcb*builders. A few more years passed 
and suooeediiig centuries received fc«tber develop* and then the vafTous Christian nations ehoofc of 
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their torpor and vied with one another in the 
erection of important buildings, on a larger and 
more important scale than those hitherto carried 
out. 

I'he same desire, as pointed out in the lesson 
on Byzantine architecture, that in the sixth 
century led tlie Emperor Justinian to produce 
churches tiie roofs of which should be vaulted, 
obtained also in Western Europe. The change was 
made timidly at first, the aisles only being vaulted 
and the naves and transepts retaining their timber 
roofs, but it gradually extended to the whole of 
the building. The adoption of vaults, however, 
introduced some changes into the plan. The com- 
paratively slender columns, which sufficed to carry 
the walls of the nave with a timber roof, were not 
strong enough to carry the weight, or thick 
enough to resist the thrust, of a vault. We find 
them therefore replaced by square piers (ns at 
St. Albans), or by circular columns of immense size 
(as at Durham), or by a combination of the two, viz., 
piers and semi-detached columns or shafts. A 
change tiikes place in the arches also— instead of 
being simply square in section, they jire divided 
into two or more orders as they are called, the 
inner or lower arches being set back or recessed 
behind the centre rings. It was this recessing of 
the orders that may liave led to the subdivision of 
the piers, the semi-detached columns carrying the 
inner rings or orders. Certain changes also were 
made in the vault : the Roman vault consisted of 
plain intersecting barrel vaults ; to this the 
Romanesque builders added transverse ribs thrown 
across the nave, and having once stopped the con- 
tinuity of the barrel vault, in each compartment of 
the nave, they raised the centre of the vaulting to 
give increased strength and possibly lighter ap- 
pearance. The aisles had generally been made 
half the width of the nave ? and as the compart- 
ments of both nave and aisles were made square 
in plan, it followed that there were two com- 
partments of the aisles to one of the nave. 
Those piers which carried the transverse ribs of 
the nave had to be made larger and more important 
than the intermediate piers which had only the 
transverse rib of the aisles to carry ; the alternate 
piers were therefore dissimilar, the intermediate 
pier having comparatively little work to do. This 
was in a measure obviated by oarrying' an inter- 
mediate Kupplenientary transverse rib across the 
square comportment of the nave (Fig. 24), dividing 
it therefore Into six parts, and consequently called 
sexportite instead of quadripartite. The final solu- 
tion of the problem was not scientifically resolved 
till the use of the pointed arch came in, to which 
we shall return in our next lesson. 


We must now return to the earlier bnildingh 
built in the early part of the eleventh century, an^ 
trace their development in each country till the 
introduction of the pointed arch. 

The church of St. Miniato near Florence, built 
1014 A.D., a basilican church with timber roofs, 
is one of the earliest examples. On the ar- 
cade which carries the nave walls the place of 
every third column has been taken by a pier which 
supports a transverse arch in stone thrown across 
the nave— this may be said to be the first step taken 
towards stone construction of the roof. Another 
example of this is found in St. Prassede at Rome. 
The floor of the eastern compartment of the three 
bays of St. Miniato (the bays being emphasised by 
the stone arches referred to), and of the apse is 
raised to allow of a crypt beneath. The interior of the 
church is lined with white marble with geometrical 
patterns formed by inlays of black marble bands. 
The same decoration is employed for the exterior, 
but in addition we find in the chief front on the 
lower storey a series of five blind arcades, viz., 
arches carried on semi-detached columns, but filled 
in by tlio wall; and above, the higher portion 
representing the nave is decorated with four 
pilasters carrying a flat band which rei)resents the 
entablature. We find, therefore, features which 
are Roman in their origin, but which are here 
treated decoratively in the Romanesque manner. 
In the cathedral of No\ara, and in St. Ambrogio of 
Milan, both in Lombardy, the influence of the 
Lombardic style is pre-eminent, and the trammels 
of the Roman style are almost entirely thrown off. 
The semi-detached columns of St. Miniato have 
become long and attenuated shafts, or have been 
replaced by long vertical bands which rise from 
top to bottom of the front, cutting through the 
horisontal lines, which are thus subordinated. These 
two churches are also vaulted, retaining the square 
compartments in both nave and aisles, and with 
piers of dissimilar dimensions. It is in the cathedral 
of Pisa, built in the latter half of the eleventh 
century, that we find a far greater development in 
the sumptuous decorations of the exterior. The 
whole is cased with white marble with bands of 
black marble intervening. There is a blind ar- 
cade round the lower portion of the walls of the 
cathedral, but the arcades are loftier, the shafts or 
semi-detached columns of lighter proportions, and 
the carving more Greek than Roman. Above these 
in the front are four rows of arcades superimposedt 
forming ns many galleries ; the sides of the second 
row are made to fit the sloping roofs over the aisle 
galleries, and those of the fourth or top row the 
roof of the nave. On the sides and round the rest 
of the building (j^cept in the apse, where they 
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form extended galleries again) the arcade is carried 
rennd as a blind arcade. 

The same influence to which we have referred as 
being exerted on the churches in 
North Italy likewise extended to 
those built in the Rhenish prov- 
inces, with this exception, that 
being more distant from the 
centre of Roman art, they were 
less classic in their detail, though 
the desire to build after the 
Roman manner and to reproduce 
to their best powers what they 
thought were Roman details, is 
clearly evidenced by the work in 
most early churches, as in Qued- 
linburg in the Harz, and at 
Paderbom in Westphalia. 

The great typical examples of 
Rhenish architecture are the 
cathedrals of Spires, Worms (Fig. 

24), and Mayence— the last has 
been so completely reconstructed 
that its original plan is doubtful. 

The cathedral of Spires is one of 
the largest European cathedrals, 
and covers an area of 57,000 square 
feet, its length being 435 feet, 
and its nave 45 feet wide and 105 
feet high— greater dimensions 
than those of any other Roman- 
esque church. It consists of a 
narthex, nave and aisles, transept, 
and choir with apse. Though 
founded in 1030, it i.s quite cer- 
tain that it.s nave vault must have 
been originally covered with a 
timber roof, for no architect would 
have been capable at that period 
of throwing a vault across a nave 
of 40 feet span. There are six 
square bays in the nave, and, as usual, twice 
that number in the aisles. Externally it is of ex- 
tremely simple design, and owes its effect chiefly 
to its solidity and its size, and to the variety given 
to it by its towers. It is in this respect that the 
Rhenish cathedrals differ from those in Italy, 
obtaining their effect by the variety of sky-line 
given by their lofty towers and the projection of 
their western and eastern transepts. In this 
respect the cathedral of Worms, with its four 
circular towers, two on either side of its eastern 
apse (which is circular inside only), and two on 
either side of the western choir, and with a central 
octagonal tower over the crossing of nave and 
transept, oonsUtutes a pioturesquea^ varied outline 


which gives much character to the churoh. There 
are three churches in (Cologne in which we find a 
special feature at the east end, vis,, the church of 


Fig. 2 .-'pKTKRBoaoroH Catukdeal. 

8t. Maria in Capitolio, the churclics of the Apostles 
and of St. Martin. In each case the transept as 
well as the choir is terminated by an apse. The 
grouping of this triapsal arrangement externally is 
very fine, especially in the Apostles’ church, whore 
two lofty octagonal towers are placed at the point 
of junction of the apses. At Bonn, Ijaach, Andemaclt 
on the Rhine, Limburg on the Lahn, and at Bamlwrg 
in Bavaria, we find other examples in which towers 
and octagonal lanterns constitute extremely fine 
and picturesque groups. 

In all these churches we find very much the same 
arrangement of plan, all being of the basilican type 
with such modifications as the introduction of vault- 
ing brought. When, however, we pass on into 
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Pmnoe, we find onreclves in the preeenoe of 701*7 
Tarving conditions, owing to the fact that up to the 
thirteenth century that country was divided into a 
number of provinces, rendenng their allegiance to 
different chiefs, with customs and with influences in 
most cases entirely contrasting one with the other. 
In the province of Aquitaine for instance, owing to 
the settlement of a colony of Greeks and Venetians 
towards the end of the tenth century at Limoges, 
we And at St. Front, Perigueux, already referred to, 
a church built in imitation of St. Mark’s at Venice, 
with five domes covering its nave, transept, and 
choir. The influence of this exotic feature is found 
throughout the province, and consequently the 
churches there, and which were subsequently built 
in the eleventh, twelfth, and thirteenth centuries, 
are modiflecl in their plan ; and we find a series of 
churches without aisles, but with three bays to the 
nave, which, with the transept and choir, gives in 
plan the form of a Latin cross instead of the Greek 
cross of St. Mark’s and St. Front. Farther north, 
in the Angiovine province, a similar plan Is retained, 
i.ff., without aisles ; but instead of the dome we find 
quadripartite vaults rising so high at the crown 
that wore it not for the diagonal ribs they might be 
taken for domical forms (tlie Trinit6 at Angers') 
The influence of tlio dome is again found in Jlur- 
gundy — treated, however, in an entirely different 
way— as at Le Puy-en-Velay, where tiie nave is 
vaulted with octagonal domes all with ribs 
The greatest church of tlio province of Burgundy 
was the abbey church of Cluny, now destroyed It 
was 680 feet long, a greater dimension than any 
other French church, and had a narthex, ante- 
ohapel, nave, and double aisles, principal transept 
with eastern chapels, a choir with eastern transept, 
eastern chapels, and a ohevet, that is to say, a 
group of five chapels at the east end, an arrange- 
ment to which we shall refer again when we come 
to the great Gothic cathedrals of France. The 
churches of Notro-Dame-du-Port at Clermont, and 
those of Issoire, Jlrioude, and others in Auvergne, 
are remarkable for the external decoration applied 
to them by the use of lava of different colours, 
wliioh are employed in geometrical patterns as a 
wall decoration. 

The province which possesses the greatest in- 
terest, however, so far as xve are concerned, is that 
of Normandy, from which our own Norman style 
was derived, having been introduced (at all events 
in its extended development, for its influence had 
previously been felt) by William the Conqueror. 
The greal abbey churches which he built at 
Oaen, the ohuroh of St, Stephen, known as the 
Abbaye-aux-Hommes, and La Trinity, or the Ab- 
baye-aqx-Dames .(Fig. 26), being the two types on 


which most of our English architecture wtw founded; 
with certain distinctions to which we shall draw 
attention. The earlier portion of the church of St. 
Stephen, founded in 10^, has been replaced by the 
Gothic choir of the thirteenth century, but the 
west front, the nave, aisles, and transept date 
between 1073-1089. It is probable that the nitve 
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was, as in our cathedrals of Peterborough and Ely, 
originally covered with a timber roof, and that in 
the twelfth century this was replaced by the vault 
which still exists The bays of the nave were 
originally square with four diagonal ribs, inter- 
mediate ribs were then added which constituted 
the sexpartite vault already described. 

Passing now over to England, the term Saxon is 
given to all those church buildings which were 
erected in Great Britain prior to about the middle 
of the eleventh century. They are distinguished 
by the rudeness of their building, by the con- 
struction of the quoins and angles of the walle 
with what is known as long and short work, which 
consists of large horixontal courses of stone of 
shallow depth alternating with high upright blocksr 
placed at the angles ; we find also an attempted 
imitation of Roman or Lombardic arcades and 
shafts covering the wall surface and of Roman* 
balosters in the windows. The tower of Earis Barton* 
church may betaken as a ty]^ciil example (Fig. 27)/ 
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Tbi most extraordinary activity waa diaplayed 
bj William the Conqaerorand his successors in the 
foundation and erection of important oathedrals 
throughout England. In fact there are no fewer 
than twenty of our cathedrals which possess still 
some features which prove the antiquity of their 
foundation. The most important of those which 
retain still a considerable part of their Norman 
features are Norwich, Peterborough (Fig. 26), 
Ely, St. Albans, Durham, Oxford, Gloucester, 
Kocbester, Chichester, Canterbury, Hereford, and 
Southwell. 

The distinctive feature wMch characterises some 
of these in comparison with French examples is the 
huge cylindrical pier in the place of the pier witli 
attached shafts. These are found in Hereford, 
Gloucester, Durham, Norwich, Oxford, and Rochester. 
Similar features are found at Tewkesbury and WaJ- 
tliam Abbeys, the latter claimed to be anterior to 
the Norman Conquest, and if so of especial interest 
as showing that we retained one essentially Saxon 
feature. The vaulting also, especially of the nave, 
was not introduced till much later than in France, 
and many of our cathedrals still retain their timber 
roofs with flat-boarded ceiling, those of St. Albfin.s, 
Ely, and Peterborough being fine examples. 

Besides the cathedrals there still exist a very 
Lirgo number of churches and abbeys ; Waltham 
and Tewkesbury, already mentioned ; portions of 
Christchurch Priory ; St. Cro.ss, Winchester ; and 
Rom.Hey Abbey in Hants ; and in London of St. 
Bartholomew’s Church, Smithfiehl. Of castles 
those at Rochester, Castle Rising in Norfolk, 
Newark, Colchester, and others, and also here in 
London the White Tower built by Bishop G a ndulph 
in 1081, which is the first completed vaulted 
structure, i.e., w'ith nave and aisles roofed in stone, 
which we possess in this country. 

Scotland is also rich in Norman work, the round- 
arched style in that country being of longer dura- 
tion than in England. On the whole, the most 
remarkable features found of the style in tiiis 
country are the magnificent doorways, with their 
many orders and rings of arches recessed one be- 
hind the other, and richly carved with geometrical 
and other ornament. 

The chief characteristic of the Norman style in 
England is its great massiveness and solidity, 
sometimes retaining its rich carving for the doorway 
and windows, and sometimes spreading it over the 
surface in blind arcades extremely vigorous in 
their light and shade, as in the cathedral of Peter- 
borough and in the magnificent south-west tower of 
My. which with what remains of the original front, 
oonstitutes one of the finest compositions of the 
Honnan style. 


GREEK. — XVI. 

frtm p, 184.] 

VXBB8 PURE, IMPURE, AND LIQUID-UNCON- 
TBACTED VERBS PURE, 

The student has now obtained some general 
knowledge of the Greek verb. If he has aoou* 
rately acquired what has been set forth, ho will 
be able to construe the simpler forms of the 
language. Lot him make trial as to what be can 
do, and so test his progress, by putting into English 
a few verses of the first chapter of the Gospel 
according to St. John. 

The Gospel of St. John, i. 1-10. 

1. *Ev ipxp 6 Ajyor, itai 6 K6yot wphs rhtf 
sol 6«bs i K6yos. 2. Olros iipxf 

3. nJivra St’ avrov iydiftro, ic«l 
avrov oitSi Sy. 4. *0 y4yotf«y iw ain^ 

icol 7} ^Sts &F8p«hr«F. 5. Kol vb iitt 

iv rp <rKorl<f, ^o/Ffi, koI ^ CKorla ainh ov tcarcAaficF. 
6. ’EyfF«To Mponrot airtcrruKixitfot wapit BtoVt C^oftu 
ain^ ’IcfJffi^s. 7. Olro% ^A8tr tit fittprvplap, ifs 
futprvpifarp irtpl rov tpwT^s, Tfo wdtnrts ir««rT#i}afc»<ri St’ 
avrov. 8. OvJ€ ^f /jc iIfos rb AAA’ fvu fioprvpdiirp 
wtpl rov iperrJt. 9. “'Hf rh <pAs rh dKriBtvhv 6 ^ttrl(u 
rdvra SttfBponrov ipxvptvov «if rhv adtr/uLOv. 10. *Cf 
ry Kocrfjttp ^F, kJI 6 xbapos St’ abrov iyivtro^ aal 6 
fc6ajMS avrhv ovk fyvot. 

Verse 3. ‘Ey^FtTo, became oi were prodveed, the 
second aorist (like /A/irtro) indicative, third parson 
singular, from yiyrofuu, I become. 

5 iMorla, -as, bf darkness ; ^f«, I show^ I shine, 
generally in the classics used ttansilively, here in- 
transitively.— KarAoiStF. The student will recog- 
nise SOT as a shortened form of nard, down, the a 
being elided before the following •: c is the syllabic 
augment ; f is placed at the end of the word for the 
sake of sound ; so that removing f we have left 
Shads. Compare fAoAc with Shtns, and it will 1)6 
seen that it is the third person singular of the 
second aorist indicative active (of the verb haptfidom, 
I taste). Compounded with sard, the verb signifies 
I take hold of, I apprehend, I am aware cf. 

6. * Avssrrahfidros is a participle of the paasive 
voice ; cut off tbo participial termination •ptsros, 
and we have awsarah. A* is the preposition Aird, 
from. What, then, is saraXT The form is the 
tense-stem of the perfect passive or middle of the 
verb ordhhM, I tend, which is the root of the term 
AnieroKot, an apostle. *KnsorraAft4wot therefore 
signifies tent. 

7. *HA8fF, came, is the second aorist, third person 
singular, indicative active, of the irregular verb 
Spxofssu, I come. Maprvpia, -a?, a tettimony, from 
pJtprvp, -ifpsr, A, a wUnett Chenoe our martyr) \ and 
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ndprvp \m the foot of the verb paprvpimt J bear 
witnem. The form in the text— namely, 

— ii the third pereon xinj^ular, first norist, sub- 
junctive ; nar^iiTiatri (root »/<rTir, -•«!, faitk')^ 
the lltird person plural, first norist, subjunctive, 
from ir4<rTf<l*», 1 believe. 

9. ^wrl^u (root -trr6s, Uffht), the third 
person sinjfular, indicative mood, present tense, of 
the transitive verb ^«r/(iv, I throw light on,, I 
enlighten. *^pxip*vo¥ will bo recognised as the 
participle present of the verb tpxofuu, explained 
in verso 7. 

10. "Eysorf is much like our English word know. 
The t is the syllabic augment, yrm is the root of 
the verb, and lysw is the tldrd person singular of 
the second aorist indicative active, knew. 


rOBMATION OF TENSES OF VERBS IN •«. 

Verbs in •m are divided into two classes, accord- 
ing to their characteristics (that is, the nature of 
the letter immediately preceding the -w of the first 
person singular). These classes are — 

(1) Pure Verbt, whoso character istic is a vowel. 

Pure verbs are further divided into two 
divisions : 

(a) The XJncontr acted, whoso characteristic is 

any vowel except a, t, o, as Ai/.w, 1 loose; 
lBovA«i^w, 1 advise . 

(b) The Contraoted, whoso characteristic is 

either a or • or again o, as •— I 
honour ; I love; fMcrB6~w, J let for 

hire. 

(2) Impure Verbs, whoso characteristic is a con- 

sonant. Impure verbs are di\idod into two 
divisions : 

(a) Jl/ute Verbs, whose characteristic is one of 

the nine mutes, w, k, r, $, y, 8, tp, x* 
os: — Atlir-w, J leave; m\4k-v, J weave; 

I persuade. 

(b) Liquid Verbs, whose characteristic is one of 

the liquids. A, r, p, as; — ayy«AA-w, I 
announce ; J divide ; I show ; 

i corrupt. 

JFOIUUATION OF THE TENSES OP THE VERBS PURE. 

In pure verbs, the contracteil as well as the 
uncontracted, the tense-ending in general con- 
nects itself with the unchanged characteristics; 
as A^^•, Ai(-(r«), A^Av-fco. Pure verbs fonn no second, 
but only first, tenses ; the perfect they form with 
-a (-iMi), the future and the aorist with -«■ and -8 
(-aw, -ao, -tijr, •bfioopsu). The pure verbs, however, 
ore subject to this regular change : the short vowel 


of the present and the imperfect, in nncontracted 
as well as contracted verbs, is lengthened in tb« 
other tenses. We speak first of 

THE UUCONTRACTED. 

I into i, pnri-m, I am, vexed with; f. 
a. i-phri-ea. 

iiinto 6 , kwAC'-w, I hinder ; f. KwAO'-aw, a. Ks-ttAhv-ua. 

THE TENSES OF swAC'w, I hinder. 

Active. 

Present awAD'-w, imperf. 4-Kib-\C-op, — C. 

Future awAv^-aw, 1 aor. ^jct^Av-ao, inf. swAv-asi, — w. 
Perfect ac-swAv-ao, plup. Iks-kuAD'kii, — v. 

Middle. 

Present awAO'-o^iu, imperf. — b. 

Future ut^Kv-eofuu, aor. i-KwAv-odpnrt — v» 

Perfect Ht-Kib\v-pat, perf, fut. ac-awAO^’ao/MU, plup, 

C-KC-KWAv'-gTIV, V. 

Passive. 

Aorist l-KmAv'-B-tiP, fut. awAt>-9^ao/iai, — 0, 

Contrary to the rule, several pure verbs retain 
the short chiiracteristic vowel either in all the 
tenses or in some of them. These verbs take a 
a in the perfect and pluperfect middle or passive, 
as well as in the first aorist and future passive ; 
also in their verbal iidjectives. Tins peculiarity is 
observed by several other verbs, which either have 
a long vowel in the root, or lengthen in the tenses 
a short vowel in the root, as iieoww, I hear; ipaliw, 
I set on fire ; Bpavot, J break in pieces ; apoiW, I dash ; 

I touch; a«fw, I shake ; utAtvot, I command; 
A%lm, I stone ; sAc/w, I shut ; mro/w, I knock against ; 
Xpiu, I smear. This fact is indiaitod thus — pass, 
with a ; — 

Xptu, I sting, fut. xplVw, aor. txpiea, inf. xjnrtu ; 
pass, with a. But, 

Xpfu, I rub, anoint, fut. *^or. txpiea, inf. 

Xoi^ a«u, aor. mid. txplodpni ^ ; perf. pass, tclxpiff" 
pat; inf. ic*xp*rBeu ; 1 nor. txplcBnr, verb. adj. 
Xpter6s. 

"ApO'sf, I complete, fut. koXtcn, aor. ijpiiea, inf. kpt^esu ; 
pass, with a. 

*ApO'w, I draw, fut. ttpe'ev, aor. ilpCaa, ^ptkrdigi|v; 
pass, with a. 

I close {e.g., the eyes), fut. ^u'aw, aor. l/i0aa» 
perf. pipxnta, lam closed, J am silent, 

TlrB'm, I spit, fut. arCVw, aor. firrCaa ; pass, with a. 

The following dissyllabic verbs in -aw lengthen 
the characteristic vow'el in the future active and 
middle, the third future, and the aorist active and 
ndildie ; and also in the perfect and pluperfect 
active ; but in the perfect and pluperfect active 
(except 8w) and middle, or passive, and in the 
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aoritft and future passive, resume the short vowdr 
♦bus : — 

Future, Aorist. PtrfteL Aw. Pom. 

AiW, I enter 8vV« &vea ScSCso, itiHfiou iWBuir, 
J mcrifiee iBvea r4$i>tca^ riBOfia* 

AiW, J loote lAvs-a X^Atso, A^ACiiOi iM'BiiP, 

no^, T cause to cease, has the perfect middle or 
passive wtwavfuu, bat aorist passive iwaveBnp, 

I order, command — tfisfkct middle on 

PASSIVE. 

Indicative. 

Sing. 1. K^-ttdKtv-o-fiai. 

2. K(>«(«A«t^•<^al. 

3. Kf-srfA#w-<r-Tai. 

Dual. 2. Kt-KdKtv-o-Bov. 

3, Ks-tedKtv-o-Boy. 

Plur. 1. 

2. K*-Ki\9v-oB*. 

3. K*-K4\9v-(r^fi4yot tlai. 

PLUPERFECT. 

Sing. 1. *E-si-s»Afv-cr-;u7jv. 

2. ’E-K#-K^A«u-cro. 

3. 'E-KfK4\fv-(r-ro. 

Dual. 2. *E-irf-if/Afu-(T-®oF. 

3. *E-A*-K#Af«J-ir*6i7v. 

Plur. 1. 'E-K*~KtKiv~<T-ix<tBa. 

2. ’E-*ff-it AfV0'6f. 

3. *E-if«-»c«A#w*<r-M«voi ^<ray. 

AOR. PASS. ’E»f€A€u*<r-ei?v. 

PUT. PASS. Kf\ev(r-Biioofj«u. 

Vocabulary. 

*AioBdyofieu (with gen. or Ap6fios, -ov, 6, a running, 
acc.), I am aware of, Alfyafut, -♦»», power. 

I perceive. Karavo^, I terminate, 

*Aovls, •I'Bof, a shield. bring to an end. 

Attrmt, greatly, fearfully, -oi;, 6, an earth- 

exooedingly. quake. 

Exercise 87. 

Translate into English : — 

1. Ol iTTpoTiitrat wphs roiff wo\t pious uoptvtaBai 
lKfA*^r6v)<ray. 2. ludprn irori iwh estopou Scirws 
4scis9i). 3. 'H Twv HtpaMV Svi'caut 6irb rwv 'EAXtyvafv 
T^tfpcuMrrcu. 4. Ol woXtpiot «It rhr ixpay KorwAtlo- 
Bnoau. 5. *Orf ol BApAupci rmu lunriBmv wpits rk Bopara 
iuh rAr 'EAA^nor KSKpovoptlymy ^oBdroyro, Bp6p» 
f^svyou: 6. *0 uoksfios KarrwvnOoBn. 7. *E\srlCofi9y 
stCrra tS kr^osiy, 8. Ef9< wdyra uakAs kyBospfu. 2. 
H ovy&/i$c7t (rwh rAy fiap$dpwy A^Alrrcu. 

Exercise 88« 

Translate into Greek ; — 

1< The soldiers have been commanded to go 


Imperative. 

Kt-KSXsU'OU. 

sc-KiAfi^<r9w. 

Kt-KlAtv-oBoy. 

Kt-KtXs^oBmy. 

Kt‘K4ktv-erBt. 

tcs-KsKs^’oBwoay. 


Xft 


against the enemy. 2. Our city has been broken 
by an earthquake. 8. That city will be broken by 
an earthquake. 4. The city is shaken (pres.) by an 
earthquake. 6. The power of the Persians was 
broken by the Greeks. 6. The enemy (plur.) lias 
been shut up in the citadel. 7. 'J'he shields were 
struck against the spears by the enemy. 8. The 
war has been made to cease (terminated'), D. The 
war will have been terminated. 10. May wo com> 
plete all things well I 11. To command is easier 
tlian to complete. 12. The treaty will be broken 
by the enemy. 


Etymological Vocabulary. 

The word erpariArns is connected with numer- 
ous terms, of which we give a list below. The 
root is erpar-, which is found in its simplest 
form in the noun trrparla, an army, and the 
root or par ‘ (compare the Latin strat- in stratum, 
from Sterne) is connected in origin and import 
with (rrpAvyvpi, I spread out, I cover, os a camp 
occupies a field ; so that or peris is properly a 
camp, or an organised army, and orparla an em- 
battled troop. 


Hrparla, -as, an army. 

Itrpariapxos, -ow, 6, a 
leader of an army 
(apxos, a leader), 

Xrpariof, relating to an 
army. 

^rpariArns, -ow, 6, a 
soldier. 

^Tpariiurticis, relating to 
a soldier. 

SrparidriT, “i8of, ■^, a 
ship for transporting 
soldiers. 

XrpaTihrtSor, >ov, r6, a 
camp, an army in 
camp, an army. 


Irpdrsvpa, -aros, ri, an 
army. 

Srparsuoilts, 1 desire war. 

Hrpirtvots, -#ws, ti, army- 
service. 

TLrpartlns (more common 
erpartvopat), I serve in 
the array. 

IfTparnylu (kyts, I lead), 
1 lead an army, 1 am 
a general. 

Hrparnyle, -as, ^,the office 
of a general. 

Jrpartrytait, relating to 
a general's office. 

Irpeetrtyis, -owt 4» tt 
general. 


CONTRACTED VERBS PURE. 

Contracted pure verbs are those which have for 
their characteristic cither a, #, or o, and blend 
those vowels with the immediately following 
mood -vowel. The mixing of the vowels takes 
place in only the present and imperfect of the 
active and middle (or passive), since only in 
those two is the characteristic vowel followed by 
the mood-vowel. 

The blending of two vowels produces various 
vowels or diphthongs, according to the rules laid 
down above (p. 22). We may present them in 
tabular form os follows : — 
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VOWEL CONTEACTIOIfS. 


a + • = A 
« + i» = A. 
« + P = 

a '+ f I = 

a 4- 0 = «. 

a + 01 / ^ 
a + 01 rr 


« 4- c r= «i. 

f 4- ♦* = **• 

« 4* 1? ^?' 

• 4- p =17* 

# 4-0 ~ ov. 
#4-00= 00. 
c 4- CO ~ <0. 

f 4* 01 = 01. 


o 4* 0 = ov. 

0 4“ • =00. 

0 4“ 00 = 00. 

0 4- «o <0. 

0 4" ■»? = CP. 

0 4- p = 0/ 

0 4~ ot =: 01 . 

0 4- *i = 01 (ov 

in the inftn.;. 


From thiK tabuhir view it will easily be seen bow 
to resolve the contracted forms into the uncon- 
tracted. In order to do so, we have only to reverse 
the process. 

By consulting the table, you will find that the 
double vowels and diphthongs have each sevenil 
values. Accordingly, when you meet with «#, so 
as to give you an idea that it is a contracted 
form, you know that its elements must be found 
In the list of its equivalents just given. The same 
may be said of ov and oi. 

The oontracteil verbs agree with the uncontract cd 
verbs in this — namely, that generally the chanic- 
terlstio root- vowel of the present and imperfect is 
lengthened in the other tenses. Thus we change— 


« into 1}, as 0 iA/-w, 7 l(nye fut. ^lA^-trcp. 

o „ CP „ fittr96»Uf / let for hire „ fiiffBw-a'w. 

A .. 1 ? ,, TigA^-«p, 7 honour ,, •nyfi-am. 

A •! A „ Ol-v, T alio to ,, ii'-au. 


This lengthening into d takes place when the 
vowel is preceded by «, i, or p, as : — 

*EA'w, I tuff er fut. /dVa*, aor. «fA<ra. 

MffiSiA^cp, J tmxle fut. ixoiZid! -orofAcu. 

1 strike^ threnh „ AAod'-<rcp. 

*AKpod'-o^ai| T hear ,, hKpo&'’<rofxau. 

The following, with some others, take 17 instead 
of 

'E77wd'-cp, J pledge fut. 

Bod* ‘t, I shout like an ox „ Boh-oo/Aot. 

Xpi' m. I utter an oracular response „ xph'cv. 

Observe that Aoi^, 7 wash, forms from the simpler 
verb A^ the middle present AoCtcu, \oltptPos, Aof, 
Attvvdot, the imperfect iKovpnv, iKov, iKovro, etc. 
The other parts ore regularly forminl from AoiW. 

An example of the way in which contracted verbs 
are oonjugated is subjoine<i below. This should be 
oarefnlly committed to memory eximtly as it is given 
here: — 

TkpccU, rtpA ; ; rtfidu, npji ; ripdiror, 

Ttpmrsit ; rx/sdsrort rtparor ; rtpdofior, rtpmpsr ; 
ripuUrf, ripidrt ; npdMtet, ripitiri. 

Tipdspui, rtfuipsu ; rtfiadedm, ripiadm ; 


luedslKfdmr ; ^»ks6pMV9s, ^ikoiptvps ; 4^tXM4ps0% ■ 
i^iXolpsBa; 4rtfUsff$s, iripSurBs; i^iKiorrSt iff 
Kovrro, etc. 


KEY TO EXERCISE?. 

Ex. 82. — 1. The enemy arc making an expedition against 
our city. 2. We will consult reaiweting the safety of the 
citizens. 8. The father told me that he would go. 4. The 
Greeks made an expedition against the Persians. 6. Lei us 
rust, my friends. 0. Consult well before action. 7. All wish 
to taste honour. 8. The father will go when he has rested. 
9. Tlie gates will have been abut by night 10. If such a man 
attends to the constitution, it will have been well cared for 
(oon$ulted about). 

Ex. 83. — 1. n*ira48«w<roftai. 2. nt^trrevoroerai. S. 
trarai. 4. 'O vrpartfyin iirl •nje iroAie iropcvTcrcu. 8. Oi OTpar- 
»ryoi €wl Tije nSXtv iintfHivaa$^o. 6. Uofttvcrairo 6 orpaniybt 
njv ireAiv. 7. Bc^ovAcveefi.«Sa wept T»j« wwntptac warpiiot. 
H. BovXevrrercu irrpt rijt tnjt trurjipiax. 9. II«pt ritv woAtrwe 
<rwrf|pta« ifiovAtwraro. 10. ' Errava-ayro. 11. n«wau(ro«^at. 12. 
‘n 8vo aySfHowiu inavOMrttiv. 13. Ilavati/uicSa, J> ^tAot. 14. Oi 
ifkiXoi iropntoyraL. 

Ex. 84.— 1. Hector was slain by Achilles. 2. The two 
brothers were educated by the same teai'her. 3. Many 
deinocracicH were destroyed by the usuriiers. 4. Great fear 
possesses the clllzens lest the treaty should tie broken by the 
enemy. 6. Would that all youtlis were well educated. 0. 
Death to thee (f»e tbuu Mlain), thou villaiu. 7. The soldiers 
are said to have marched into tiie enemy's land. 8. The enemy, 
having broken the treaty, are coming to war against us (lit. are 
bringing war agaimt). 9. The robber aliall be slain. 

Ex. 85 — 1. Ooi/ev^cro»^at. 2. 'E^yevtriiray. 3. 

4. Awo (rrpariura tlffMyytvSijnjy. 6. IIoAAol aySpvtirOi. ^ortvOrj- 
<rorrai. 0. nat8«v^o'Oftai. 7 lTai8«v^(rrr<u. 8. DtudrvAi^j^^ 
p.t$a, 0. LIai£<v^(rfaSo»'. 10. E5 itreuittfOrfy. 11. *H woAtTSM 
xarcAwOi). 12. ‘H woAtreta saroAuOilo-rrai. 13. *H (rv*4hl«n} 
fcarcAv'th}. 14. Ai irvrAi/sat saroAvAifoorrcu. 15. Tir avySifttSty 
hvSturity Oi woAlrai 10. Oi AypTreu 4^oy*%!0tfcrmy. 

17. Ot Xjf^ai ^ytvSijyai Aifyorroi. 18. Ti Oij/yuMCparia Kara- 
Av9)7«r*Tai. 

Ex, 80.-1. I was setting upright 2. I was playing drunken 
pranks. 3. I made a disturbance. 4. 1 have set upright. 5. I 
was serving. 6. I was living. 7. I was su]i|)ortlng. 8. I was 
narrating. 9. 1 have Imilt. 10 I was throwing. 11. I was 
leading. 12. I have hoped. IS. I have entreated. 14. I have 
associated. 15. I have lamented. 16. 1 was praying. 17. I 
spent. 18. I was following. 10. I hail founded. 20. I Itad 
taken. 21. It ha.s l>een dug. 22. I was cssiing away. 23. I 
was preparing. 24. I was in a slate of displeasure. 25. I have 
been a benefactor. 26. I have narrated. 


POLITICAL ECONOMY.— TIL 

(CoHtiniml yVom p. 149.) 

LAND, LABOUR, AND CAPITAL. 

The requisites of production, as we have said, 
may roughly be divided into Land, Labour, and 
Capital. Labour directs the forces of nature and 
works on the material supplied by nature, with 
tools and ^pliances supplied by wealth saved 
from consumption and stored up to assist in futnie 
produotion. The raw material, which ia worked 
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npcNi, hm ate been tot porpoae* and 

*‘iooli and applianoea * most be taken in a aiiffi* 
cientlj wide aenee to inelade beaate of burden*— 
which are living toole— as well as machinery. We 
now propose to speak of some points in the history 
of these three requisites of prodnotion: of the 
varieties in their productive power^ and of their 
relative importance in history. 

The lowest condition of society we know is 
that of the Australian savage— *with no settled 
habitation, no tools for acquiring subsistence save 
a few spears, clubs, and boomerangs, no power of 
continuous labour, and very limited wants. A 
higher t 3 rpe of society was found among such 
savages as the North American Indians when first 
discovered. There were more elaborate weapons, 
there was more systematic hunting, and there was 
besides some accumulation of wealth in the form 
of clothing, occasionally domestic animals and 
boats, and to some extent in portable materials 
for their habitations. And there was in some cases 
a little cultivation of maize, though this food was 
quite secondary to the meat obtained by hunting. 
Moreover, there was some ** specialisation of func- 
tion,** or division of labour. Most of the continuous 
and unexciting work of the production of wealth 
waa done, xmder compulsion no doubt, by the 
women, or sometimes by enslaved captives. Among 
higher tribes, such as the Tartars, described by 
Mr. Wallace in his ** Russia,** we find a greater degree 
of accumulation and a more systematic cultivation 
of the land. The wealth of such tribes consists 
mainly in horses or cattle. But to some extent 
the various families of the tribe take up and culti- 
vate what land they require — that is to say, they 
sow grain on it, reap the grain, and then next year 
take up fresh land. Now it is in this way that 
regular cultivation of land arises. 

In many parts of the world, in Russia, in India, 
in Java, cultivation by such tribes and family 
groups has lasted on to the present day, and 
individual rights of property in land have never 
been quite developed ; while there is ample evidence 
that this was the basis of the system adopted in 
Kngland and Germany through much of the 
middle ages and in many parts of Burope in early 
times. We there find what was known as the 
village oommunity, which, though it presented 
infinite variety of detail in different places and 
Mmes, may roughly be described Urns : — It was a 
ocfileotioii of households related, or supposed to be 
related, by blood. Baob had its own housoffiot, 
wldob was owned by the family and managed by the 
latbel'Cor if he di^ byf the eldest male) as a sort 
iff trealee lor them. There was oommon land on 
whiofa the varkwa beueeholds pastured their catUe. 
15S 


Sometimes thsre were no reatiiciloos as to whi t 
number each household might put on ; generally 
there were various and very oornffiloated rules, ho 
also with the forest land, if 'any, from which each 
household got its firewood. The arable land of 
the village was treated as follows —First, it was 
divided into three or mere large fields, according 
to the kinds of grain grown. In any given year, 
one at least of these lay fallow, while on each of 
the others a different crop was grown. Next year 
the former fallow field grew a crop ; one of the 
other fields had a rest, and the other one or more 
were each g^wing a different crop from the 
year before. Now these fields were all out 
up into plots, usually long strips, and each house- 
hold owned so many of these plots, not for ever, 
but for a term of years, perhaps five or ten, after 
which a fresh distribution was made. Cultiva- 
tion was usually oarried on by the co-operation of 
all the inhabitants, so that all the strips in each 
field were ploughed, sown, and reaped about the 
same time ; and it is probable that the number of 
strips given to each household was in proportion, 
in some oases, to the number of oxen each lent 
to the various plough teams. As population in- 
creased, a readjustment of the shares was effected. 

In Europe this system has been modified in 
various ways which we can only glance at here. 
(1) In some places, In very early times, notal^y in 
Ireland before the English conquests, there soon 
arose an inferior class of landholders. The dls* 
turbed state of the country and the prevalence of 
the custom of blood feud (which, wlwn one man 
has shed another's blood, whether by design or by 
pure uocident, makes it the duty of any of the 
slain man's relatives to slay the slayer, and so on 
for ever), produced a class of outcasts. These men 
could usually only live by going to some other 
tribe or community than their own and getting 
land to cultivate, and borrowing the seed-corn and 
cattle they required, as well as food to support 
them till harvesi. They were strangers, and so 
were considered fair game for extortion. (2) 
The chief of the tribe, or at any rate the bead of 
some distinguished family in the village, obtained 
special rights over the waste land, often for 
services as leader in war, and sometiniea, land 
being generally plentiful in early times, a special 
share to oeltivate for his own use. Of course he 
cultivated it by granting H out to the fugitives just 
mentioned, or by putting slaves or dependents on it, 
usually reqnirii^ them to pay so much produce, or 
render him so many days* labour a year, or both. 
Gradually (it would seem) the chiefs or lord's power 
grew at the expense of the people, and the king's, 
when regular kiiigsliip was introduced, also grew. 
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Tbe TiUagtt becomes the manor, with free tenants " 
who are sapposed to render service in war and con- 
trlbate towards the expenses of warfare ; “ base ” or 
lower*olass tenants, who cultivate land which is 
•opposed to be the lord's, though by usage they 
also acquire some rights in it, and paying rent in 
produce, money, or services for it ; and a lord, with 
tbe duty of governing and protecting the village, 
who, by way of recompense, is part owner of the 
base tenant's land and has certain rights-~^peclal 
rights of bunting for instance— in the forest and 
other common land. And, in many caAos, whole 
villages of serfs seem to have been formed by lords, 
with the same sort of system of cultivation ns in 
the free villages. 

Tlie nearest approaches to this t 3 rpe of village now 
are in Russia. The ** emancipation of the serfs " 
In 1860 consisted substantially in freeing the 
peasantry — who had become very much subjected 
to the Imds— from many of their dues and services 
to them, but giving part of the land they hod hitherto 
enjoyed entirely to the lords by way of compensa- 
tion. But in most cases the communal system 
broke up much earlier. In England we find first 
that the lord generally did not treat with the body 
of villagers, but with the villagers as individuals 
(it is not quite clear why), so that the communal 
bond soon disappeared ; next that the introduction 
of new crops made the old rules about rotation 
very inconvenient, and that from about 1300 
onwards the keeping of sheep was much more 
advantageous than grain-growing. Now sheep- 
farming is most profitably carried on by large 
owners. Thus the lord's interest was to make his 
own share of the land as large as possible and then 
to let It to sheep-fanners. Besides, the growth of 
manufacture gave some of the displaced peasantry 
work elsewhere. Thus, especially after the Black 
Death, and in the reigns of Henry Vll. and 
Henry VlII., the land in many parts of England 
passed from the possession of the labourers. Large 
landlords arose and the old village community 
broke up. Still, some common fields existed in 
England even in this century. 

In other oases again, the peasantry stayed on 
the load, with fixity of tenure, but burdened 
fay oppressive dues to the lords, as in France and 
Prateia. These dues were abolished in Franoe at 
the first Revolution, and much confiscated land 
was sold in small lots. Hence, Franoe is chiefly a 
oonntry of peasant proprietors. In Prussia much 
the sanile etfeot was produced by peaceful means 
by the refonrms of Stein and Hardenberg early in 
this century. In South Germany and Switserland, 
and it is said in some parts of Italy, there are still 
plenty of trdoes of the village community : a village 


will own lands, and sometimes pay all its expenses 
out of tbe rent and divide the surplus among 
the villagers, and the rules about the nse of the 
common pasture and wood still survive in varioiis 
complicated forms ; but the arable land has always 
become private property,. 

In many parts of Europe that once were Roman 
another system of land tenure prevails. Under the 
Roman Empire large landowners often preferred to 
live in Rome and let their estates to tenants, or 
leave them in charge of slaves. Probably the 
tenants got in arrears with their rents and into 
distress, and the slaves had to be allowed a 
good deal of liberty and a share in the produce to 
get them to work well. So the two classes became 
very like each other, and by the fourth century 
A.D. we find the land was often cultivated by 
coloni, literally “peasants,” who were not free 
to leave their land, but had fixity of tenure so 
long as they paid a certain portion of the produce 
to the landowner. Gradually of course os time 
went on they became free men, but tbe system of 
paying a produce rent lasted on, and such tenants are 
often found in Southern France and Northern Italy. 
From Latin words which may be paraphrased as 
“ peasants who go halves," they are called metayers, 
or “ halvers," though the rent they pay is sometimes 
two-t birds of the produce. 

That this is a very natural form of tenure is clear 
from the fact that it has arisen independently in 
parts of the United States, where it is known as 
“ farming on shares.” 

These forms of landholding are important his- 
torically, but nobody would seriously propose to 
restore them now. In the village community even 
at its best, the strip of the indnstrious man might 
be freely sown with the seeds of the weeds his idle 
neighbour neglected to pull up ; tbe holdings were 
much divided ; there was immense waste of land 
in the boundaries between them, and traditional 
customs interfered with any improvement in agrioul- 
tore. And all forms of produce rent are nnsatis- 
faotory : the large landlord of metayer tenants may 
have no particular use at the moment for another 
pig or chicken, but they are his and he takes them, 
and the tenant feels the annoyance of parting 
with them more than if he paid a fixed sum; 
and of course it is extremely easy for him to 
cheat. Besides, neither landlord nor tenant has 
enough indncement to spend anything on the place, 
becanse neither will get all the produce of w^ be 
spends. The two have to make terms as to what 
improvements each shall do, and this is often 
dlfilcult. 

We have said enough to show how unlike the 
truth is the assumption ctf political eoonom j, that 
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thm are generally three disUnot dames, landlords, 
Idwniers, and capitalists. Bat it is worth while 
making the aesomption to compare it with the facts. 

As to labour, it is certain that in very early 
times a class of wage-paid labourers was generally 
rare. In early Greece we hear of such a class, but 
in the couise of time it gradually was superseded 
by slaves. In ancient Greece and Rome nearly all 
manu&cture was in their hands, and much of 
agriculture. Often they did not live in their 
master's house, but were hired out by him for so 
much a day ; in some trades they had to pay him 
so much a day out of their earnings and kept the 
rest for themselves. In medisDval Europe we find a 
class of wage-paid labourers, both in agriculture 
and manufactures, but it was not nearly so large in 
proportion as in modem times. Until the extensive 
application in manufacture of machinery moved by 
water-power or steam, that is to say rather after the 
middle of the last century, manufactures wore 
usually carried on by a number of small masters, 
mostly with one or two journeymen living in the 
house. The master worked at his own trade with 
his hands along with his journeymen and appren- 
tices ; the apprentices rose to be journeymen, and 
the journeymen, if they were thrifty and good 
workmen, might hope to be small masters them- 
selves some day. The masters in each town 
(and often the men too) were organised into trade 
societies or “ guilds,** and there were very stringent 
rules as to the number of apprentices and journey- 
men a master might keep, the way*he must beliave 
to them and conduct his business, and so on. Cases 
indeed are known where the guild fined masters for 
sending out bad work, and so injuring the reputa- 
tion of the trade of their town. 

The rise of the “factory system” about one 
hundred and twenty years ago changed all this. 
It became more profitable to collect the workmen 
into large factories, with expensive machinery owned 
by 'large capitalists. So though much more was 
produced and more cheaply, to the great benefit of 
the consumer — and people are apt to forget that 
everybody is a consumer — the master and workman 
came to be much farther apart than formerly, and a 
great stimulus was given to that division of labour 
which is the most important way of increasing its 
productiveness. 

JHviri4m tf Lahaur . — It was one of the great 
servioes of Adam Smith that he first showed 
the extreme importance of this in increasing the 
produce. In making a pin, he pointed out, there 
were eighteen distinct operations: — “One man 
draws out the wire, another straightens it, a third 
cuts it, a fourth points it, a fifth grinds it at the 
top for reodving the head; to make the bead* 


requires two or three dletinot operatioiis, to put it 
on is a peouliar business, to whiten the pinsanother, 
it is even a trade by itself to put the {fins in the 
paper.” In a case be mentions, ten men made 
between them 48,000 pins in a day. Had each 
man worked by himself, they would have made 
** not twenty each, perhaps not one in a day.” 

The great advantages of this division are usually 
enumerated as four: — (1) Saving of time lost in 
passing from one kind of work to another. (2) 
Improvement of skill, caused by the workman 
having to do only one thing. (3) The workman, 
having his mind confined to one sort of work, 
invents better ways of doing it—new tools or new 
machines. (4) Each workman can be employed 
solely on that kind of work he does best. 

Probably too much weight has been attached to 
the first and third of these advantages. Many a 
man will got slack at one monotonous employment, 
who will readily turn to another and (while he is 
fresh) do it well. A waiter in an eating-house does 
half a dozen different things in two minutes and loses 
no time ; and many of the best machines have been 
invented by outsiders. Thus the founder of the Peel 
family, the inventor of some of the first machinery 
used in the cotton trade, was not a cotton operative, 
but a country gentleman with a taste for mechanics. 
A man doing one simple set of actions every day 
often “ gets into a groove '* and comes to work like a 
machine. 

It cannot be denied that for the werhman the 
division of labour has some disadvantages. The 
invention of a new machine or process may 
throw men out of work who can only do one skilled 
operation now done by the machine. Such men 
must then become unskilled labourers at a heavy 
loss in wages. Besides, the man who does one 
simple set of actions all day has no exercise for 
many of his faculties, and when faculties are not 
exercised they decay. The first disadvantage, 
most probably, the increase of machinery and 
minuter subdivision aill by-and-by remedy. The 
general principles of machinery are the same in 
widely different trades. So also are many of the 
details. When skilled hand labour is replaced by 
machine tending, a man whose particular machine 
is superseded can very likely soon learn to manage 
another somewhat like it At the end of the War 
of Secession in America, a rifle manufactory took 
to making sewing-machines, employing mostly the 
same operatives, who easily learnt the new trade. 
As snbdivision becomes more minute, the simple 
operations one workman performs become more like 
those of another. For the intellectual drawbemks of 
the subdivision of labour there is no cure but better 
ednoatiofi and more time for self-cnltiire.- 
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The progrtttive divitiion of laboar as society 
advances is now seen to be a case of a process 
which is found throngh all departments of the 
animal and vegetable world The lowest animals 
have few sepai^ organs, and one part will do the 
work of another. The common hydra, it is said, may 
be turned inside out, and the former outside will 
do the work of the stomach nearly as well as the 
inside did. As we look gradually higher in the scale 
of animal life we find better and more centralised 
organisation combined with progressive specialisa- 
tion of parts. The lowest animals often ** propagate 
by fission ** ; a part breaks ofi! and becomes a new 
a^mal, and the parts are often very independent, 
sometimes each has a special heart and circulating 
system of its own ; but we all know what a very 
slight injury to the great central organs of the 
higher animals — the brain, heart, lungs, or stomach 
<-may cause disorder throughout the system and 
even death. 

Societies are tending to be specialised and com- 
bined much in the same way as the animal organism 
during its development from lower to higher 
stages. This is true in the nutritive processes of 
the society, the production of its wealth or means 
of life, as well as in its general and political his- 
tory. Along with the specialisation goes combina- 
tion and increased mutual dependence of parts. 
These two prooesses together are sometimes called 
by economists “Complex co-operation of labour,” 
of which the division of laboar is one aspeot. 

The iiUal of the economist is a society which shall 
cover the whole world, in which each part shall be 
in close relations with the rest, each country and 
each roan shall produce what they are best fitted 
to produoe, and all countries shall freely exchange 
goods with each other, Political and other practical 
diiBoultiee will for years, perhaps centuries, prevent 
this ideal from being realised. None the less it is 
to be kept before us as that after which we are 
as a rule to strive. 

That workmen may work at all, however, there 
must be enough goods in existence to provide them 
with tools, and with a maintenanoe while they are 
at wmrk. And this store of goods is capital. The 
word capital means “ things counted by the 
head,” and was first applied to the oxen used 
for ploughing. In fact it is the same word as 
“oattle.” The term is now apjdied to all the 
machinery, tools, animals, etc., which assist in 
production, either directly, or indirectly through 
transport, as a railway and iU rolling stock do, or 
a steamer which hrin^ foreign com to be oonverted 
into floor. And it is also applied to the mainten- 
ance of labourera, the food and clothing which are 
pnrohased with the wages which their employer 


pays them. These wages are sometlines shld to bh 
“ ^d out of capital ” ; it is more correct to say 
that in the case of “productive labourers**' 
they are advanced out of capital, hecaase the 
amount of wages the employer can afford to give 
partly depends on what he is likely to make by the 
sale of the goods produced. Thus in some trades 
the men will get less wages when business is dull 
and they are “ working for stock ” than when they 
are working to fill an order, because the employer 
may have to wait a long time before he sells hia 
stock, and prices may go down before he does so. 

The accumulation of capital is one of the most 
striking contrasts between a savage and a civil- 
ised state. A tribe of savages — Australians or 
North American Indians— is really never very far 
from starvation. If the hunters fail a few times^ 
food becomes scarce at once. And, indeed, though’ 
there are times when it is so plentiful that the 
savage gorges himself till he can hardly move, 
yet taking one day with another it is permanently 
scarce — so scarce that many savage tribes habitu- 
ally destroy many of their female children, so aa 
not to have too many “ useless mouths.” Even in 
a civilised state like the Greek cities of Asia 
*Hinor, seven centuries before the Christian era, 
where the inhabitants lived in walled towns, had 
cornfields, vineyards, and oliveyards, used coined 
money, and owned slaves, and had plenty of wealth 
of various kinds, one of their poets described the 
spring as “ the time when all is blooming, but of 
food there is not enough.” Just before harvest, in 
Tact, there was always a short supply of food, and a 
bad season meant not merely dear bread, hut 
actual famine for rich as well as poor. 


APPLIED MECHANICS.— XI. 

[CoiUinntd from p. 164.] 

FORCE. MASS, AND VELOCITY -UNIFORM ACCELERA- 
TION - MOMENTUM AND KINETIC ENERGY— 
EXAMPLES. 

In the preceding lessons we have kept in view 
mainly the pmetical ajtplioatums of the various 
laws. The student may not, however, care to seek 
elsewhere for the treatment of what may be re- 
garded as more purely theoretical parts of the 
subject, and hence in ^is lesson we intend to dis- 
cuss some of the most important of the laws of 
iljraasifrf. It is usual to take one foot as the unit 
of length, and one second as the unit of time. 

Vel^tf is rate of motion, and if uniform— da 
which case equal distances are passed over in equal 
intervals of time— it is measmred by the distanoe 
(passed over in one seoond. 
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is teAe of change of veiooi^, and if 
qpifarm-^iii which case there is an equal gain or 
loss of velocity in equal times~>it is measnxed by 
the velocity gained or lost per second. When a 
body moves with a oontiniially increasing spebd its 
aooeleration is said to be potUive ; if, on the other 
hand, the velocity diminishes, the aooeleration is 
negative. We shall here deal only with un'^vnn 
velocity and aooeleration. From the statement 
made above it will readily be seen that if a body 
moves with a nniform velocity r over a distance $ 

in time f, v must be equal to or i =; r f. 

If, for instance, a train moves always at the 
same rate, its velocity is best obtained by observing 
the distance moved in a considerable time and 
dividing the distance by the time. The laws of 
uniform acceleration can be readily illustrated 
graphically. Thus in Fig 70 the ordinate A E re- 



presents the body’s velocity at the l)eginning, and 
B D represents its velocity at the end of the interval 
of time, t, considered. 

Since acceleration, a, is tlie veUmty gained in 
unit time, evidently that gained in time, f, is f times 
as much, or ai ; this is represented by C D. The 
distance passed over by the body in the time con- 
sidered Is -1- r) f, or is the average velocity multi- 
plied by the time* ; this distance, #, being repre- 
sented by the area of the figure A B D E, which is 
equal to the area of the rectangle A B c E -f the 
area of the triangle E c D. Putting these last two 
statements into algebraic form we have 

(1) vsss-f-trt 

( 2 ) + 

TOminating the term t from these two equations 
we get a third 

(8) s SOI. 

It must be understood that in these rules the 
4* sigh hi replaced by If the acceleration is 

* Ml Is not so self-svidsnt ss U st first sl|^ sp|Msrt to tr. 
It howsfW« asesUr ssnsMd to be traa 


2IS 

nogative. If, in a particular case, the initial 
velocity is o, that is to say, if the body etaHe at 
the be^ning of the interval of time oonsidered, 
then the rules become 

( 1 ) vmet 
( 8 ) 

(8) 

A body falling freely under tbe action of gravity 
has a uniformly accelerated motion, if we neglect 
atmospheric friction or suppose it to produce a 
constant effect. Tbe body in this case gaim a 
velocity of about 82 feet per second wary eeotmd of 
its motion, or, in dynamical language, the acoelera* 
tion is 82 feet per second per second. This accelera- 
tion is usually denoted by the letter g ; it varies 
slightly with the latitude of the place, and also with 
the height above sea-level. If, then, a body is 
allowed to fall freely from rest, through a height 
ht or for a time t, our rules become 

(1) rt=p< 

(8) h^{g^ 

(S) 

ACCELEEAT10K, FOBCE, AKD llAfifi. 

If you throw a leaden bullet and a j>ieoc of cork 
of the same siase, the bullet goes farther than the 
cork because it possesses more of that something 
formerly called inertia, now generally termed maee. 
The wasi of a body is usually defined as tbe 
quantity of matter in it. What matter really is wo 
cannot explain ; it has nothing to do witli hulk, 
but the earth pulls more at a body the greater the 
quantity of this mysterious matter in it. In fact, 
there is a mutual pull between the earth and the 
body, this pull varying as the product of their 
masses and inversely ns the square of the distance 
between them. 

The connection between force, mass, and acceler- 
ation can be experimentally observed by Atwood’s 
machine, which has already been partially illus- 
trated (ssr Fig. 49, p. 31). It consists of a pulley, 
mounted in as frictionless a manner as possible, and 
bearing a cord to the two ends of which two equal 
weights A and B are fasten^. An additional small 
weight p, in tbe form of a long thin plate, is added 
to one of the equal weights, which, when let go, move 
with a uniformly accelerated motion, till at a certain 
point in its fall the little weight p is lifted off in 
passing through a ring ; A and B now movi^ on with 
a uniform velocity. This arrangement enables tbe 
acceleration of a given mass, that of A 4 B 4 P, 
doe to a given force, P, to be measured. 

By varying, first the force, and then tbe mass, 
it is found that (1) acceleration is proportional to 
force when mass is constant ; (2) acceleration ia 
inversely proportiooal to mass when tbe force k 
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ooottant; and hence acceleration is proportional 

* force 
to 

mass 

We have now only to choose such nnits as 
•hall make this proportion simple equality. 

There are three systems of units, any one of which 
will do this. 

In the C.G.8. (centimetre, gramme, second) 
system the unit of length is one metre — about 
89*37 inches— the unit of mass is one gramme, 
which represents the mass of one cubic centimetre 
of distilled water at the temperature of 4® C., and 
the unit of force is one dyne, or that force which 
aetinff on one gramme for one tecond generates a 
velooitg of one centimetre per second. 

This system is very scientifically arranged ns 
regards the connection between its various units, 
and the decimal system being employed, such 
operations as multiplication or division are rendered 
extremely easy. It has the great practical disad- 
vantage that its units of force and mass are incon- 
veniently small, and hence ordinary forces with 
which practical men have to deal require to be 
expressed by very large numbers. 

In the British Absolute System the unit of length 
is one foot, the unit of mass is one pound, and the unit 
of force is one powndal, or that force which acting on 
one pound for one second generates a velocity of one 
foot per second. In this system the unit of force is 
about ^ of the force with which the earth attracts 
one pound- weight, and however excellent and scien- 
tiflo the system may be, pi*actlcal men find the 
unit of force a little too small ; however, it may in 
time be generally adopted. 

In the British Gravitation or Engineer's system 
the force due to the weight of one pound is taken as 
the unit of force, but as it varies a little at different 
localities and levels it is usual now in the best 
books to find this unit defined as the force with 
which the earth attracts a pound-weight at the sea- 
level at Greenwich, The unit of mass will then be 
the mass of about 32*2 pounds ; the unit of length 
being, as before, one foot or ^ of the standard yard, 
which is the distance between the centres of two 
gold plugs in a platinum bar kept at the Standards 
Office of the Board of Trade at Westminster. In 

any of these systems the law, acceleration = 

TTUBM 

or force = mass x acceleration, is true. 

The last mentioned system is that adopted by 
moat practical engineers, and we shall use it 
throughout these lessons. For convenience we 
•hall use sudh expressions as ** a force of 10 pounds,** 
meaning a force equal to the weight of 10 pounds. 
The mass of any body is, in this system, obtained 
by dfeidifiy its weight in pounds hg 82*2. The 


student will best understand the rules already 
given by working the following exercises. • 

Examples. 

1. A boy drops a stone down the shaft of a mine 
and finds that it takes 3*5 seconds to reach the 
bottom : what is the depth of the shaft T 

Here the rule is 

in this case 

X 82*2 X 3*6* 

= 10*1 X 12*28 

= 197*2 feet. 

2. Find the velocity of the stone just before it 
touched the bottom of the shaft> and also ita 
velocity when it had fallen 100 feet. 

The rule for the first part of the question is 

Vszgt 

= 82*2 X 8*5 =: 112*7 feet per second. 

The second part is solved by the rule 

vSszigh 

5= W4 X 100l_ 

or v=xVo44xlOU=: 80*25 feet per second. 

8. A stone is projected vertically upwards with 
a velocity of 60 feet per second : how high will it 
rise? 

Evidently, if we knew the height to which it will 
rise and dropped it from that height, its velocity 
would be 60 feet per second when it reached us. 
In other words, from what height must the body 
fall to acquire a velocity of 50 feet per second? 
As before, the rule is 

rS = flgh, 

whence 

h = = 38*8 feet 

4. A man descends a mine 4000 feet deep with a * 
uniform velocity. Having descended for 4 minutes, 
he drops a stone, which reaches the bottom in 10 
seconds. Find the velocity with which the man 
descends. 

Let the man’s velocity be v feet per second. 

In 4 minutes be descends v x 240 feet. The 
stone will have a velocity v to start with, and the 
distance it falls is 4000 — 240r feet. 

The rule is 

distance s = wi 4 - 

or 4000 - 340« = r X 10 10*1 x KP ; 

i.s., 4000 - leiO = (240 4 - 10)r, 

nr V = 9*50 feet per second, the man’s 
▼elodtjr required.* 

6. What is the acceleration produced by a force 
of 10 lb. acting on a mass which weighs lOO lb. ? 

Answer, 8*22 feet per second per second. 

6. If a locomotive move a train which, including 
engine, weighs 100 tems, giving to It a unifonnly 
ac c elerated motion such that in 10 minutee after 
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slMtiiig it faM » v^ooktf of so miles an hour, find 
the wei^t of a eeoond train which the mneengine 
draws, and which gets up a speed of 7 miles an 
boor in 6 minutes; the total resistance and the 
pall of the locomotive being taken as the same in 
both cases. 

Let F be the gjffleative poll of the locomotive in 
both cases, w the weight of the second train in 
tons, and for convenience* let accelerations be ex- 
pressed in miles per hour per minute ; then it is 
easy to see that, since force = mass x acceleration, 

^ which W as 14S tona acsrljr. 

7. In Atwood's machine equal weights of | lb. 

are suspended by the string passing over the 
pulley, and a bar weighing lb. is laid across one 
of them. This bar, after falling 2 feet, is lifted 
off. How far will the remaining masses move in the 
next 10 seconds ? Answer, 72 feet. 

8. A man weighing 160 lb. descends the shaft of 

a mine with an acoeleration of 2 feet per second 
per second : find the pressure he exerts on the fioor 
of the cage. Answer, 1501 lb 

9. A ball is laid on a smooth inclined plane, the 
inclination of which is 1 in 20 * find the accelera- 
tion of the ball, and the distance it will go in 3 
seconds. 

Since acceleration a force, and the force down 
a smooth plane is weight a x 

acceleration down the plane is y x 

Answers, 1*61 feet per sec. per sec. ; 7*245 feet. 

MOMSNXUK— KKWTON'S LAWS OF MOTIOF. 

It may be well at this stage to state Newton's 
laws of motion, which were the first concise state- 
ment of the axioms of dynamics. In substance 
they are as follows : — 

First Law, — A body preserves its state of rest or 
uniform motion in a straight line unless acted on 
by external forces. 

Sseond Law. — Change of motion is proportiopal 
to the impressed force, and takes place in the 
direction in which that force acts. 

Third Law. — To every action there is an equal 
and opposite reaction, or action and reaction are 
equal and opposite. 

The first law g^ives us a definition of force. The 
second law introduces us to a nmtter of great im> 
pmrtanoe. We have seen that if a force act on a 
body free to move, the resulting motion will be 
governed by the law — 

force =ss mass x acceleration, 
or, in algrtwaic form, f as ss x Going back to 


m 


the b^aning of the present lesson you will rt- 
m^ber we bad the elementary law e s a 4. « t, 
the -f sign being replaced by a — if the velocity 
daeraasos. 

Taking these two rules together we have 

F sss a K w, 
and V at a 4- «t 

From the last 


hence the first becomes 


F as or Ff a: m - HMI, 

the same double meaning being attached to the 
sign on the nght-hand side as before. 

The product of the mass and velocity of a body 
is called its momentum; it was formerly called 
** quantity of motion," and hence the law just 
obtained agrees with Newton's second law of 
motion 

We see, then, that if an unbalanced force act 
for a given time on a body free to move under the 
action of that force, the product of the force and 
time will be equal to the ekemge of momentum pro- 
duced, or the force will be equal to the ehanffe of 
momentum produced divided hy the time in which 
that change is produced. From this it follows that 
a force is correctly estimated by the change ef 
momentum produced per second. 

If the initial velocity, u, be *ero~that is, if the 
body begins to move under the action of the force — 
then the law is 

Ft m mp, 

the momentum m v being produced by the force F 
in the time t ; and the some rule bolds if the 
momentum be destroyed. 

If the time t is too short to be measured, the 
force's ** impulse " is measured by the momentum 
produced or destroyed. 

A few examples will bring home to the student 
the practical bearing of these rules. 

Numkbxcal Examples. 

1. How long will a mass weighing 160 lb., and 
moving with a velocity of 20 feet per second, move 
against an opposing force of 10 lb. ? 

Let t be required time, 


then FI m 


or I as sMoads. 

2. A train w^ghing 100 tons, moving at the rate of 

30 miles an hour, is brought to rest in 2^ minutes ; 
find the avenge resultant force acting against tbs 
train's motion. Answer, tSSV6 lb. 

3. A body weighing fiO lb. falls freely through a 
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Iwigiit of 200 feet : find the average force required 
to stop It in the next 5 Moonde. 

The velocity of the body ie obtained by tiie rule 

V* w igh, 

h«nc« V s s 31 118*49 feet per Meond. 

The momentum of the body after falling the 
200 feet ie 

X n»-4» = 70-47 ; 

henoe the average foroe required, if the body moved 
horiBontally, would be 


But it takes 20 lb. to merely balance the body's 
weight, henoe the required foroe is 
90 + 14*09 ts' 84 *09 lb. 

4. A pile-driver weighing 800 lb. falls through a 
height of 20 feet, and is stopped in 4 th of a second 
find the average foroe it exerts on the pile. 

Answer, 1672-5 lb. 

6 . A ball weighing 8 lb., and moving with a 
velocity of 60 feet per second, receives a blow in a 
direction at right angles to its line of motion, and 
it then proceeds in a direction making an angle of 
45^ with the direction of its former path .* find the 
** impulse " imparted by the blow. Answer, 12^ 

ItlKlTIO BNBBGY~<TBaN8FOBMATTON OF BNBBGY 

— PBAOTIOAL ILLU8TBATIONB AND EXAMPLES 

That a body having mass --scientists being un- 
acquainted with bodies which have not — and 
moving with any given velocity, hat energy by 
virtue of its motion is easily demonstrated. A pro- 
jectile can do work by indenting or entering the 
substance of a target, a moving train can do work 
grintling the brakes when being stopped, and the 
fiy -wheel of a steam-engine can move the whole 
engine after the steam is shut off by reason of the 
store of kinetic energy it possesses. We have 
already explained the way in which the poUntial 
energy of a raised weight can be estimated, and 
the reader will readily see that in very many oases 
it is easy to transform potential energy into this 
energy of motion or Hnetw energy to which we are 
now referring For instance, if a weight of w lb. 
is at a height of h feet, it possesses w h foot-pounds 
of potential energy, or energy due to its jtatitum. 

If this weight is let fall freely, it will in falling 
through h feet acquire a velocity which is obtained 
from the rule r* r= 29 k. 

But H h^ lost w h foot-pounds of potential 
energy, and sinoe energy is indestruotible it most 
have f o i ns d W k foot-pounds of energy in some 
other form or forms. 

Ghiioe it lalU freely, the only kind of energy 


developed is the kinetic energy of the weight itoell, 
which must, therefore, be w k foot-pomids ig 
amount. To express this in terms of the veloof^ 
imparted to the weight, for h substitute its value 

and the kinetic energy of the moving body is 

w X ^ = 3 = Jeir*, where ei is the mass of the moving 

weight. The kinetic energy of a moving body ex* 
pressed in foot-pounds is equal to the product of ka3f 
it$ watt wad the tquwre cf Ut velocity ^ the velocity 
being measured in feet per second. We have here 
taken up only a particular ease of the general pro- 
blem, for the body may move in way direction. Sup- 
pose a body of mass m to move a distance of t feet in 
any direction under the action of a constant force 
F, then the work done on the body— moving With a 
uniformly accelerated motion — is F x s. Let Vj be 
its velocity at the beginning, and r* its velocity at 
the end of the interval of time considered. Then, 
since distance = average velocity x time, t = 

^ a-nd from what has been already stated 

in regard to the value of a force in connection with 
change of momentum, we have 

. »’-) ^ (V* + «l) , 

* ( ‘ 


hence F x t = 1 


m . , .v 1 .1 

: - (V - Vi«) = JtiV^ - 1 


or the work done it equal to the ekwaye of kinetic 
energy. If the force is of the nature of a resistance 
and oppotet the body's motion, the rule is still true, 
only rj will then be greater than ncgoitice work 
being done on the body. Many instances could be 
given in which there is a continual interchange going 
on between the two kinds of energy, their tvsr, how- 
ever, always remaining the same. Thus a pendulum, 
if we neglect the small resistance to its motion due 
to friction, has at the ends of its swing its energy 
in the form of a potential store ; at the centre or 
lowest point of its path the energy has taken the 
kinetic form ; and at any other point its store is 
partly kinetic and partly potential, the sum of the 
two amounting to the same number of foot-pounds 
as in any of the other two oases A switchback 
railway is another good illustration of the same 
thing, and if we neglect all resistances, the carriage 
will always have the same total store of eneigy ; 
when at points on the same level it will have the 
same peteniial store, and henoe should be moving 
with the same velocity. Other instances in which 
a similar thing occurs will suggest themselves to 
the reader. 

The various phases of this very important subject 
wp best be brought out in a few exaaiplf. 
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SXAMFLSS. 

• 1. A shot weighing 12 lb. leaves the nunith of a 
gtm with a velocity of 1000 feet per second ; find 
its kinetic energy and the mean resistance offered 
1^ an obstacle into which it penetrates a distance 
of 2 feet. 

Ktawtic eneiipr ac \ rtam >c (velocity)* 

« * X ^ X 1000* = 18«,SS5 

Let F be the average resisting force ; then — 
lSd.885 » r X 2. or r n lb. 

2. A railway waggon weighing 10 tons is drawn 
from rest by a horse ; after going 800 feet it is 
moving at the rate of 5 feet per second: if the 
tractive resistances amount to 8 lb. per ton, And the 
amount of work done by the horse. 

The work done consists of two parts— -first, that 
done in overcoming resistance ; and, second, that 
done in giving kinetic energy to the waggon. 

The first, since the total resistance is 10 x 8 lb., 
amounts to 80 x 3(X), or 24,000 ft.-lb. ; the second is 

^ X 5* = 8695*6 ft. -lb. 

Hence the total work done is — 


24,000 -f- 8695*6 = 82,695*6 ft -lb. 

3. A projectile leaves the mouth of a gun witli 
a velocity of UXK) feet per second : find its 
velocity when it is at a height of 100 feet above 
the level of the gun, neglecting atmospheric 
friction. 

The total store of energy the projectile possesses 
is in the kinetic form just as it leaves the g^n, and 

amounts to J x 1000* ft.-lb., where w is the 

weight of the projectile in pounds. 

At the higher point the energy is partly kinetic 
and partly potential (the latter being == w x 100 
ft. -lb.), but the sum of the two amounts is the same 
total store as before Let v feet per second be the 
velocity at the higher point, then 


*3;.2^ 1000**wxlOO + i5|j:jXV. 


We may discard w all across, showing that the 
weight of the projectile does not enter into the 
question ; and our equation simplified stands 
thus : — 


Or. 


Or, 


1000* « 100 X 64*4 4- V*. 

1,000,000 -> 6440 « «•. 

903,560 St)*. 

V3E » 006*77 feet per stoond. 


4. Find the work done Yij a winding engine 
wbioh raises a cage weighing 6 tons from a pit 400 
jraidt daep^ and gives to the cage a reAodtj of 24 


feet per second at the top of the shaft If this work 
is done in 6 minutes, find the horse-power actually 
appUed. Ans., 10,248,960 ft-lb. ; 82*06 h.p. 

5. If the weights In Atwood's machine are 3 
and 2 lb., find the work done by gravity whilst the 
heavier falls 10 feet Ans., 10 ft-lb. 
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MINERALOGY.—II 

165 .] 

CRYBTAL8 AND CRTSTALLOQRAPHT. 

The name Crystal (Greek ar^^^oAAof, kruit^tUu^ 
clear ice) was given by the ancients to the trans* 
parent and colourless variety of quarts (8iO|), 
that we still term rock-crystal, which they be* 
lieved to have been formed fyom water by intense 
cold. They observed that it occurred in a definite 
form bounded by flat surfaces (or planes), six of 
which formed a column or prism, whilst at one end 
or at both ends of this prism is a six-sided pyramid 
(Fig. 7). The term crystal was afterwaids ex- 
tended to other minerals, 
even when coloured or 
opaque, when enclosed by 
plmie surfaces, these sur- 
faces being almost as 
characteristic of the min- 
eral kingdiim as curved 
outlines are of plants and ^ 

animals. 

The relative sizes and shapes of the surfaces or 
facet of rock-crystal or other minerals vary in dif- 
ferent specimens ; but it was pointed out in 1669 
by Steno, a Danish physician, that the angles 
between the faces, t.6., their mutual inclinations, 
were constant. At the same time it was recognised 
that one mineral substance may crystalliee in a 
variety of forms, though not till 1772 was it shewn by 
Rom6 de ITsle that the various forms of each species 
or kind of mineral are geometrically related to one 
another ; that one can be obtained from another by 
a symmetrical replacement or truncation of its 
angles by certain planes ; and, in fact, that the 
various forms are all arranged on the same type. 

The next step in the advance of our knowledge 
of crystals was partly the result of accident. A 
six-sided prism of the mineral calcite (CaCOt) fell 
from the table of If. TAbb^ Hafiy £1784) and broke 
with a smooth plane fracture. Hafiy then found 
that with a knife or needle further slices could 
split off parallel to this new face, and also in other 
directi<ms similarly related to the alternate edges 
of the prism, until the six-sided prism was reduced 
to a rhombofaedron or form enclosed by six rhombs 
(Fig. 8). Hafiy discovered that other forms of 
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caloita could be iimilarly reduced to the rhombohe- 
dron; that moet crystal* can be thus split cw* 
eltwo$d In certain directions more readily than in 
others; and that those of each 
species can be thus reduced to 
some one fundamental ftfrm. Thus 
galena (PbS), the chief ore of lead, 
commonly crystallises in cubes or 
in such forms as Pig. 8, In "which 
the solid angles of the cube are 
truncated by the faces of the octa- 
hedron; and this mineral cleaves 
most readily parallel to the faces 
of the cube. The cleavage-planes 
of any mineral are, in fact, either 
parallel to some of the faces of the 
crystal, or make fixed angles with 
theih, being, that is, parallel to the 
faces of some other form of the 
same type or eyttem. We now 
Icnow that the reason for this cleavage is that the 
molecules or ultimate particles of the mineral do 
not cohere so firmly in directions at right angles 
to the cleavage-planes as they do in other directions. 

This is only one aspect of that law of symmetry 
which is one of the principles of creation. It is 
observable in every organic construction that about 
a certain plane or planes the body is similarly 
built up. For instance, a plane which passes 
through the centre of the human frame would 
divide the body into two similar halves. So with 
crystals, they are all arranged symmetrically about 
certain lines known as aaee. “ In whatever manner, 
or under whatever ciroumstanoes a crystal may 
have been formed, whether in the laboratoiy of the 
chemist or in the workshop of nature, in the bodies 
of animals or in the tissues of plants, up in the sky 
or in the depths of the earth, whether so rapidly 
that we may literally sec its growth, or by the slow 
aggregation of its molecules during perhaps hun- 
dreds, perhaps thousands of years, we always find 
that the arrangement of the faoes of the crystal ** 
is “ subject to fixed and definite laws.” * 

Nor is this all ; fbr, as we have already seen to 
some extent in our previous lesson, all the other 
physical properties of a crystal as well as its form 
depend upon the same law. Its conduction of heat, 
magnetism, or electricity, and especially its trans- 
mission of light in various directions, are closely 
connected with its form ; and it was the investi^- 
iion of the optical characters of minerals, especially 
their aoUan on polarised light, by Sir David Brew- 
ster between 1819 and 1883 that established the 
fact that all crystalline forms can be referred to 
six geometrical systems. As, when we study the 
^8m '^dystsUagimphy," by tht R«t. H P. Oomey. 


derivation of forms from a fundamental one by 
refdaoement or truncation of its edges or angled 
we find that all similar parts are similarly modified, 
we may state one of the fundamental laws of the 
science of crystallography still more geascaUy by 
saying that all similar directions in a crystal are 
similarly endowed. This law, it must be remem* 
bersd,” says Mr. Gurney, has not been arrived at 
by abstract reasoning. It is only the exiuresslon in 
words of the results of observation of crystals. It 
is no mere creation of the human brain, it is the 
utterance of crystals themselves to those who 
have ears to hear, it is written in them in characters 
that can be clearly read by eyes that will take the 
trouble to look for it.” 

A oryttal may then be defined as a solid bounded 
by plane surfaces ox facet and generally exhibiting 
a tendency to split in directions, known as cleavage^ 
pla/net, either parallel to some face or at fixed angles 
with the faoes. Diamond is one of the few ex- 
ceptional cases of minerals with curved instead of 
plane faces. The line where two faces intersect is 
an edge: the angle thus formed is n plane angle; 
and the angle of a corner — that is, an angle formed 
by three or more faoes meeting in a point — is a 
solid angle. 

Just as the position of any spot on the surface of 
the globe can be fixed by its reference to two lines, 
one of latitude, the other of longitude, so the posi- 
tion of the faces of crystals is described by refer- 
ence to three lines known as ctystallographio axes. 
These lines may be of any len^ ; but they must 
intersect at a point within the crystal, be parallel to 
some three edges of the crystal, and not bo all in 
one plane. The point at which they intersect is 
termed the origm, and the distance (measured along 
the axis) between this point and that at which a 
face outs the axis is termed the intercept of that 
face along that axis. A face may be parallel to 
one axis or to two axes ; but every plane in the 
imiverse must cut at least one of these indefinitely 
prolonged axes. 

In each of the six crystallographic systems, some 
one plane is taken as a plane of reference, and is 
known as the parametral plane. It is one cutting 
all the three axes at intercepts having a constant 
ratio in each system, and the simplest whole 
numbers expressing these ratios are called the 
pa/rametert. The inclination of any face of aciystal 
to its axes may then be expressed by a tgmhel, con- 
sisting of three indices, showing what fraction of 
each parametral intercept is intercepted between 
the face and the origin. Thus in 9, O is the 
origin, XO Y O Y, Z OE the axes,and A BG the 
parametral plane. Then the ratios of the inters 
oepto O A, O B, and O C are expreesed fay nurnfaeim 
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r^xrefenting the parameters, If the inter- 

cepts be equal, as in the Gabio and Hexagonal 
systensm the parameters are 1 1 1. If a face cat 



the axes, as at H K L, it will be represented by 
indices hkl^ which will be whole numbers such that 

theinteroeptOH:OK:OL = | 

When a plane is parallel to one or two axes the 
index corresponding to such axis is zero. Thus the 
six faccjsjof a cube are 10 0, 10 0, 010, 010, 001, 
and OOl, each face cutting one axis, and being 
parallel to the other two. If a face cut an axis 
produced on the other or negative side of the origin, 
the index for that axis is hatred, i.e., has the nega- 
tive sign written over it, as in the second, fourth, and 
sixth of the faces just enumerated As the indices 
are usually taken for the axes O X, O Y, 0 Z in^is 
order, the face 1 0 0 is one “ end ” of the cube ; 1 00 
the opposite end ; 0 1 0 the front ; 0 1 0 the back ; 
001 the top ; 0 01 the bottom ; the barred symbol 
being always parallel to the same symbol un- 
barred. 

Similarly, as mere linear dimensions, the distance 
of any actual face of a crystal from the origin, or 
its consequent size, are In nature subject to no law, 
the same s 3 rmbol will represent any number of 
parallel planes provided they are on the same side 
of the origin. Crystals are therefore seldom 
geometrically regular forms like the artificial models 
commonly made to explain them. Though perfectly 
regular dodecahedra of garnet, octabedra of mag- 
netite or diamond, and cubes of fluor, galena, or 
pyrite may occur, it is at least as commonly the 
case in the latter mineral, for instance, that the 
cube is represented by a solid that geometry 
would rather term aright square prism. There are, 
in fact, many oases in which ptactically identical 
fonns occur in two crystallographic systems, and 
in which we depend mainlj upon optical characters 


todetermiiie to which system the mineral occurring 
in them truly belongs. 

Whilst a face is represented simidy by a symbol 
of three indices, a simple oiystalUne form is repre- 
sented by the symbol of Its face which has the 
simplest symbol, enclosed in brackets. Thus the 

euhsis { 100 } , which is read ** the form 1, 0, 0,** and 
implies that it has Uie face 1 00 and all the other 
faces which necessarily coexist with that face. 

If in our figure the intercepts OA, OB, 00 be 
respectively 1} inch, 1 inch, and ) inch, the 
parameters will be 6,4,3. Then if, for example, 
OH = i inch, OK = 1 inch, and OL | inch, they 
are in the ratio 4:8:3. Then 4 : 8 : 8 ek 

^ : I : j. Therefore, h, k, I are 3, 1, 2, since g ^ | J | 
= 2:4:| = 4:8:8. 

The inclination of the faces of a crystal to its 
axes is determined indirectly by the measurement 
of that of two adjacent faces to one another, 
angles of the edges, or plane angles, that is to tay. 
The instruments by which this is accomplished aro 
known as gtmiomeUre (Greek gdnia, an 

angle; m9tri>n, a measure). The simplest 

form of goniometer is that known os the oonUust 
gonioweter, originally made for Kom6 do I’lslc, by 
Corangeot, and consisting merely of a graduated 
semicircle with a movable arm. The edge to bo 
measured is placed between the movable arm and 
the base of the semicircle. 

An instrument capable of being used with smaller 
crystals and yielding more precise rosolts is the 
reflective goniometer invented by Wollaston. This 
consists essentially of a graduated circle with » 
vernier and an axis with universal -jointed arm 
capable of being turned independently of the circle. 
The crystal is cemented to the arm and turned 
until the edge to be measured is parallel with the 
axis of the instniroent. The reflection of some 
signal,'* such as an illuminated slit or a window 
bar, is then observed in one of the faces forming 
the edge, and the instrument is tamed until this 
signal is reflected in the other face. The angle 
through which it is then found to have been turned 
is the inclination of the two faces. 

The law which we have mentioned, that all similar 
directions in a crystal are similarly endowed, la 
subject to an Important series of exceptions. For 
example, the regular octahedron (Fig. 10), an eight- 
sided figure with a square base or plane of junction 
between two pyramids placed base to base, and 
each having four equilateral triangles as sides, la 
{ill} of the Cubic system, being a common form 
of the mincfals magnetite, diamond, and gold. Its 
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4ight faoei are the parametral plane 111 and 1 1 1 , 
1 1 r, 1 Tl, 1 i 1, ill, 11 1 and 111. In §ome 
cryitali, however, only half these faces are present, 


Fig, 10 .— The RenuLAR Fig. II.— Tat 

OOTAUBDROR. TirrRA.HBl>IU>K. 

giving vm the form known as the tetrahedron 
(Flg[. 11), enclosed by four triangles, either 111, 
111 . 1 11 andiri, or ni.Tl 1, 1 II and 1 ll 
Porms, each as the regular octahedron, in which all 
the faces required by the law of symmetry oo<exist, 
are termed holohedral (Greek HXat, AdlOs, the 
whole), whilst those, such as the two tetrahedra 
just mentioned, in which only half these faces 
occur, are called hemikedral (Greek hBmi, half ; 
iipm, hidra^ a base). As they neither of them have 
any two faces parallel to one another these forms 
Are said to be hemihedral with inclined faces, and 

are represented by the symbols k 1 1 1 1 j- and 

K I ll 1 [ The mineral galena, as we have seen, 
often orystallises in the form of a cube with its 
oight solid angles replaced by the faces of the 
octahedron, or, as it is termed, in a combination of 
-j 1 0 0 j- with 1 1 1 1 } ; but boracitc, which we 
mentioned in our last lesson as being pyn>electric, 
crystallises in combinations of {lOO} with 
tt { 1 1 1 ^ , that is, it only has its four alternate 
aolid angles replaced. Tetartohedral forms, or form*4 
having only one-fourth of the faces required by the 
law of symmetry, also occur. 

The crystallographic axes are by no means 
3 >urely imaginary lines, for they represent directions 
along which the mysterious force of molecular 
Aggregation known as crystallisation has acted. 

In addition to the three crystallographio axes 
many crystals have other axes known as awei qf 
spmtMtfy, These are the lines of intersection of 
two or more pUme* tpametry, or planes by which 
the oryatal can be divided into two absolutely 
aymmetrioal halves. Some crystals cannot be 
aymmetHoally divided by any plane. These are 
tenned emmikio or frieNaie (Greek a-, not ; IqHi, 
dftAat, atralg^t; rpi-t frt-, thtioe; tcKiem^ 1 


bend), because they will not stand erect in any * 
position. O^Mrs have only one plane of symmeliy, 
and consequently no symmetrical axis. These are 
termed oblique or monoolinic (Greek, eiMlc, 
one ; sxGsf, khnd, I bend), as they stand in an 
inclined position on one of three pairs of parallel 
faces. Other forms have three, five, seven, or nine 
planes of symmetry. In these forms the axis in 
which the greatest number of planes of symmetry 
intersect is called the morphological axis or axis of 
form (Greek fiop^, mdrphif form). 

The grouping of crystals into egetemt depends 
upon the inclination of the three axes, the relative 
length of the parameters, and the number of planes 
of symmetry, geometrical characters which, as we 
have seen, correspond closely with optical and 
other important physical characters. 

There are six systems of crystals. The name 
mentioned first in the following table is that which 
we shall use, though the other italicised names are 
in common use — 

1 AnMihic, tridinic, dldinic, doubly oblique. 

2 . OblUfue^ monochnie. 

S. PrUnatic, rhombtf', trimetric, right recUngulRr. 

4. Pyramidal, tdragonal, dimetric, right square prismatic 

b Hexagonal, rhov^hedral. 

<1. Cubic, monometric, regular, tesseral, octahedral 

The anorthic egttem has it* three axes inclined 
at unequal angles to one another, none of them 
being a right angle ; its parameters all unequal ; 
no plane of symmetry ; two optic axes giving four 
dissimilar segments in the “ figures of eight with 
polarised light ; and unequal conductivity for heat 
and expansion under its influence in three directions 
perpendicular to one another. No simple form in 
this system can con- 
sist of more than two 
faces; 80 , since two 
planes cannot en- 
close a solid, all 
anorthic crystals 
must be combina* 
tions of two or more 
forms. The most 
common of these 
combinations is the 
doublg oblique, or Obuqcb Pawn. 

oblique rhomboidal, priem (Fig. 12). Blue ^dtriol 
(hydrous copper sulphate, or chaloanfhite, CUSO 4 

5H|0), more common in the arts than In nature, 
crystallises in this system, as do also several of the 
felspar group, such as labradorite and anorthite. 

The oblique egetem has two of Its axes at light 
angles to <me another ; all its parameters unequal ; 
one plane of symmetry ; two optic axes giving two 
dimiinilar pairs of segments In the of 
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eight aad nneqeiil oondaptlvii^ fat heat and 
^eaqMUiiloii in three perpendictdar direotioot. A 
sinipie fonn in this system may have four faces ; 
but every actual crystal belonging to it is a 
oomfainaUon of more than one fonm Among the 
more simple of these are the oblifus primn (Fig. 13) 
and the oblique oetahedren (Fig. 14). Many minerals 
crystallise in this system, including selenite, the 
ciystalline form of gypsum (CaS 04 + ZH^OX green 



vitriol or melanterite, hydrous iron sulphate 
(FeSO^ +■ THgO), orthoclase felspar, augite, and 
hornblende, not to mention 8agar>candy. 

The prismatic it/item has its axes all at right 
angles, but its parameters unequal ; three planes 
of symmetry ; two optic axes giving symmetrical 
“figures of eight”; but a conductivity and ex- 
pansion for heat unequal in three perpendicular 
directions. Several prismatic forms belonging to 
this system have a rhombic base, as has also the 
octahedron with scalene sides,* the form {ill}, 
in which native sulphur commonly crystallises. 
Hence, the system is often called Rhombic. Fig. 
15 is the right (i.^., upright) rectangular prism. 
Besides sulphur, nitre (KNO^, aragonite (one 
form of calcium carbonate, CaCO,), topaz, baryte 


a 
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(BaSO^j and nearly all other anhydrous sulphates 
ciytfallise in this system. 

*ir4l~-TW**laM*ofaa<N:talMdnmist|Miasiie in which 
thS two fimr-sMsd pyrsmidi untte. . 


The pyramidal lysfssi is mueb less frequent in 
nature. In it the axes are all at right anglet» and 
two parameters are equal. There are five planea 
of symmetry, four of which intersect in the same 
straight line (the “morphological axis” a 5 in 
Fig. 16), making angles of 45^ with each other; 
whilst the fifth (6 in Fig. 16) is perpendicular U> 
them. There is only one optic axis— that known 
also as the morphologioal axis ; so that teoUons of 
crystals cut at right angles to this axis (parallel 
that is, to the fifth plane of symmetry In Fig. 16) 
—which will generally be four or eight-sided, if 
not absolutely square— present concentric rings of 
colour traversed by an equal-armed cross, or 
double>brush, when examined by polarised light. 
Crystals in this system conduct heat and expand 
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under its influence at a different rate in the direction 
of the morphological axis from that in any other 
direction. The form {OOl} in this system con* 
sists of two parallel faces, whilst { 1 OO} and { H O} 
each consist of the four sides of a square prism. Tbo 
combination of (O 0 1 } with either {lOO}or{llO} 
is called a right square prism (Fig. 16) ; that of all 
three forms is an eight-sided prism. The sides of 
another eight-sided prism constitute a simple form 
{AAO}, which in combination with 
the three just mentioned gives ns a 
sixteen-sided prism. Other simple 
forms are the square*hased aetahedra 
(Fig. 17), and the double eight-/aaed 
pyramid^ a sixteen-sided figure 
with two solid angles, each formed 
by the meeting of eight faces. 

Cassiterite, the oxide and com- 
monest ore of tin (8nO^, is the 
best known mineral crystallising 
in the pyramidal system. It com- 
monly occurs in combinations of right square 
prisms with square octahedra (Figs. IS and 19> 


Fig W. 
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or Cassitssits* 
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ITALIAN. — X. 

lContlnwd//um p. lfi8.J 

REOULAB VERBS (continued), 

I. Rehabks on the Indefinite Hoop. 

1. The third conjuRatidn compreiiench), strictly 
•peaking, three elasseH, of ^vhich only the first 
coincides in nil the details with ientire. They will 
be explained later. 

2. The present participle, like the adjectives end- 
ing in e, is of both genders, and in the plural ends in i. 

8. Gerunds ore liable to no irregularities, and are 
Indeclinable. 

II. Remarks on the Indicative Mood. 

1. In the second and third conjugations the letter 
if may be omitted in the third person plural as well 
as in the singular, and ie-nU-a-no, cre-di-a-no, ten- 
ti»a-no, dor •ml ‘Or no y may be used for te-mi-va-mt, 
cre^d6^va>no, aen-tl-va-no, dor-mUva-no^ etc. 

2. It is evident that the terminations -i, •$ti, •mmo, 
•itCf and •rano, in tlds tense, are common to all con- 
jugations, while their difference only consists in the 
characteristic letter preceding those terminations, 
vii., a in the first, e in the second, and i in the third 
conjugation. 

8. Several, not all, verbs of the second conjuga- 
tion have a double termination of this tense in •ei 
and ’etti in the first and third person singular, and 
in the third t>erson plural. 

PASSIVE VERBS. 

The Italian language, like the English, has no 
•peoial tenninations to express the passive voice, 
which is formed, as in English, by means of the 
auxiliary verb euere, to be. It is on this account 
sufficient to know this verb and the post participle 
of the principal verb, since the combination of these 
two through all tenses forms the passive voice, as, 
4»tNe, I love ; iono auuito, 1 am loved ; temo, 1 fear ; 
sono tomuto, I am feared ; and thus through all the 
tenses of eioere. The verb rs-nf-re, to come, may 
also be uBe<l instead of estere, with a passive verb, 
but only in its simple, and never in its compound 
tenses, as, a-md-to, 1 am loved, instead of 

•SIM amata. In addition to venire, occasionally the 
verbs re*Ua^re (to remain, be left), ri^ma^ni^rt (to 
remain), an-dd^re (to go), and ttd^re (to stand) may 
be employed as auxiliaries to conjugate the simple 
tenses of the passive voice. That the use of eeaere 
and vmire is not arbitrary— essers denoting that 
some act has been accomplished, while ceafrs 
generally expresses that some act has commenced 
without being comjideted — may be seen in these 
two phrases : il fud^dre e di^pin-U, the picture is 
painted, and U gmf-dre rii-ne dUjd% 49 , the picture 
is being painted. 


The past particiide, forming with the tenses and 
moods of eaere the passive voice, most be cen^ 
sidered as a real ad jective agreeing with the passive 
subject or nominative in gender and number. This 
rule is invariable, even when the verbs andare, 
reetare, rimenere, itare, and venire are used in the 
place of eeeere, for example : — 

Ndi (u6-mi-n]) sli-mo in-gsn-nS-ti, we (men) have Smu 
deceived. 

N6i (d6D*ne) iti-mo in-gan-ns-te, we (women) have been 
deceived. 

Ti-li eC-M non v4n-no fat-ie co-ai, euch thingn are not done in 
thfe way. 

TUt-ti ri-nii-ae-ro iiia-ra-vi-glii.ti, ail were aetoniehed. 

There is a peculiar way of expressing the passive 
voice by means of the pronoun si. 

To change active verbs into passive the case-sign 
da or the preposition per must be put before the 
subjects of the active voice on which some act 
depends, or which are its authors or causes, for 
example, the following sentences : — 

Sd-plA-ne di-atr6E*ae Car-tA-gi*ne, Scipto destroyed Carthage ; 

An-ni-ba-le acon-fia-Ee pld v61<tei 'Ro-\ni-n\,Haniubal»eveTal 
times (/(/fxited the Homans , 

when changed into the passive will run as follows : — 

Car-ti-gi-ne fu di-strUt-ta da Sci-pio-ne, Carthage was deetroyed 
by Scipio 

I Ro-mi-nl fu-ron pui vAl-t« aoon-flt-ti da An-nf-ba-le, the 
Jiomane were several times defeated by Hannibal, 

Here is the model for the conjugation of passive 
verbs. 

I. INDEFINITE MOOD. 


Etaerc amato, to be loved. 

Perfect. 

Eaaero atato amato, to have been loved. 

Present Gerund. 

Saaendo (io) amato, being loved (ie., because, etc., I, etc., am 
loved). 

Eaaendo (noi) amati, being loved (l.e., becoKw, etc., we, etc., arc 
Past Gerund. 

Eaaendo (io) atato amato, having been loved (i.e., beoauee, etc., I 
have been loved). 

Baaendo (noi) atati amati, having been loved (i.e., because, etc., 
we, etc., have been loved). 

Past Part id pit f 
Stato amato, havittg been lored. 


II. INDICATIVE MOOD. 


PresenL 


Sing. Sono or vtugo am-ato, I 
om loved. 

f^i or vitnl aro-ato. 

B or TlSne aromto. 
rhtr. 81amoorvenMmoam-ati 
Slete or venite ain^iU. 
8a«io or vSngono am-atL 

Imper;^ 

Sing, Bra or yenlra am-ato, 7 
MW lorarf. 

Rri or Yenfvf am-ato. 

Bnt or vent ra am-«to. 


ImpeffM, 

Plur. Eravamo or Tenivimo 
am-ati. 

Bravato or venlvite am- 


aU. 

Bmno or veniviiK) i 
atU 


Indelermiimte Preterite, 
Sing. FqI or vlirol am-ato, 7 
«Mr« kmd, 

Foati or venMi aan-ata 
Ftt or vtette am-ato. 



ITMiUK. 


SIS 


IiMmlmUi PnttriU, 
jPfur. FumnoorvenimmoaiB* 
• cU. 

Forte or oeniele ain«eti. 
Fnroao or vtaoero md- 
eti. 

Ikttrminate FrderUe. 
Sing, Bono eUto etn<eto, etc , 
I kam bmti tovtd 
Pf«r. Slamo etati anurti, etc. 

Indtitrminat* PluperfteU 
Sing. Bra auto aro-ato, etc , I 
had bMH lov€d. 

DtUrminaU Pluperfect 
Sing. Foi atato am^ato, etc., / 
had been loved. 

Future. 

Sing. Sar6 or verrd ani'ato, / 
ekaU be loved. 
fiarai or verrii aiii-ato 
Bali or verra am-ato. 


Falaw. 

riwr. Baitmo or verrtaio an* 
ati. 

Satete or rarrite atn<att. 

Baimnno or TORiiino am* 
ati. 

Future Perjket 

Sing. Sard atato ain-ato. etc.. 
lekeUlham beenloeed. 

Conditioned Preeent. 

Sing. Bare! or verrdl am-ato, I 
tkould be loved. 

Bareati or renrdati am- 
ato. 

Barebbe or reiibbe am- 
ato. 

Plur. Saremino or verrdmmo 
am-ati. (ati. 

Bareate or rerriate aiii- 

Barehbero or verrdbbero 
am-atl 

Co}idUional Poet. 

bing. Sarel atato am-ato, etc., 
I ehouid kavebeen loved. 


III. IMPERATIVE MOOD. 

Sing. Bii or aia am-ato, be thou Plur. Slamo am-atl 
loved. Slate am-atl. 

Bia am-ato. Siano or aleno am-ati. 


final vowel i may be omitted and an i^poetrophe put 
in its plaoe. In the infinitive mood of these verbs 
the pronoun H must be removed to the end as a 
suffix ; as van-tdr^i, i.e., vtmimrg m msdetimo, to 
boast. 

Some verbs are reflective in the strictest sense of 
the word, and can never be used without the above* 
mentioned reciprocal pronouns. Kvery verb may 
assume the reflective form, having the pronoun H 
added to its infinitive, whenever the action which 
the verb implies returns back to the subject. 

The great majority of the reflective verbs roust 
be conjugated with e$»ere instead of atwrs, and 
their participle must agree in number and gender 
with the accusative, preceding the verb. For 
example : — 

ACTIVE. IlSrUKTTVE. 

L'hd in-gsn-n4-to, I have de- Ml sdno in-gsn-uA-to, / ksm 
oeived him. deceived tnyeelft or / have 

Ml ha In-gEb-ni-to, he hoe de- ilsH a'd in-gan-ni-to, he hne 
ceivtdme. deceived kimeel/, or he hoe 

been 


IV. SUBJUNCTIVE MOOD. 


Preeent 

Sing. Sia or vdiiga am-ato, I 
may be loved. 

Bii (or aia) or vdnga am- 
ato. 

Bia or vdnga am-aU) 

Plnr Biamoorvenl&iuoam-ati. 

Biate or veniSte am-ati. 

Biano or vingano am-atl. 

Perfect. 

Sing. Sia atato am-ato, etc . / 
map have been loved. 

Plur. Bianio atati am-ati, etc. 


Imperfect. 

Sing. Foaai or veniaai am-ato, 
I might be loved. 

Foaai or veniaai am-ato. 
Foaae or venlaae am-ato. 
Plur. Foaai mo or veniaalino 
am-ati. 

Foate or veniate am-ati 
FoaaercTor veniaaoro am- 
atl. 

Pluperfect. 

Sing Foaai atato am-ato, etc., 

y 


The reflective verbs governing the dative cate of 
the perton and the aticutatirc cate of the thing in 
their compound tenses may be conjugated with 
ettere and sometimes with arete, and when the 
accusative case of the thing precedes them, their 
participle must agree with it ; but it remains un* 
chang^ when the accusative follows. For ex- 
ample : — 

^-la al d la-ce-ii-to U vl-ao, $he hae lacerated her (i.e., fo 
herrnlf ike) fatot. 


I. Remarks on the Indefinite Hood. 

1. The Italian language has no pretent estdfvture 
participles in the passive voice. Such words as 
ve^^rdn-do, venerable, to be revered ; re-ve-rH-do, 
reverend, venerable, and similar ones must be con- 
sidered as adjectives. There is also no future 
participle in the active voice. 

REFLECTIVE VERBS. 

In these verbs the subject from which the action 
proceeds is at the same time a passive object, and 
for this reason is expressed twice: (1) by the 
personal {wonoun io, I ; tu, thou ; egli or etto, he or 
it ; eUa or sun, she ; noi, we ; voi, you ; eglmo, elleno, 
or etti, etae, they ; (2) by the so-called conjunctive 
pronouns mi, myself, or to myself (i.e., a me ) ; ti, 
thyself, or to thyself (Le., a te);ti, himself, herself, 
it^f, or to himMlf, etc. (i.e., a te);ei, ourselves, or 
to ourselves (i.e., a noi ) ; ri, yourselves, or to your- 
selves (Le^ a ffoi ) ; si, themselves, or to themselves 
(Le., « ss). The persoual pronouns may in this esse, 
as well as in the conjugation of all Italian verbs, be 
omitted. When the pronouns sti, fi, ei, vi, and si 
COBBS before a verb beginning with a vow^ their 


done honour) 

Sometimes nn, ti, oi, vi, tl may bo added ms 
suffixes to all the tenses where they generally pre- 
cede, as PSntomi for mi pinto, etc. 

By anticipation it must be stated here that the 
conjunctive pronouns mi, ti, ei, vi, and ti, before the 
words lo, it ; la, her ; H, them (m.) ; le, them (f.) ; 
and ne, of it, for it, with it, etc., are changed into 
me, te, ee, ve, and te. • 

CONJUGATION OF THE VERB PESTtRSl, to repent. 

The conjugation of this verb is an example of the 
combination of the reciprocal or conjunctive pro- 
nouns mi, ti, ei, vi, and si with a verb. 

I. indefinite mood^ 

Preeent. POM PnrtidpU. 

Fentfrai, to repent. FenUioai, ueiitltaal, peatltlal 

Perfect. ptntitaol, repmded. 

Esatnri peotito, to have re* Prmnt Oemnd. 

peated. FestSiidoai, repenting. 

Future. Poet Gerund, 

liBtw per pestinri . to be about E ia Sa do il penttto, kaoing ra- 
torment. penied. 

Preeent PartietpU. Future Gerund. 

Fvnttetasi, repenting. Eertndn par pantM, being 
eboed to repent. 
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THE NEW PQPULAB BDUOATOa 


11. IHDICATIVB MOOD. 


Prmnt. 


Ung, 


Plur. 


lo ml i4iito, / rtptiU. 
Tu tl ptoti. 

Itolt •! p«ot«. 

Noi cl MttUirao. 

Voi vl )ieiiUt«. 

Bgltno si pAutouo 


Jmperfiet. 

Sing. lomi pentivu, I rejwUsd 
Tu ti pnt^vi. 

EgM It ))et)tiva 
J*lur. Nol d iwiitlvAino. 

V<it vl peotivite. 

JSglIno li pcntivano 


JneUtUrthinate PreUriU. 
^Ing. lo ml pentli, I repenUid. 
Tu ti uentiiti. 

Bgll al penU. 

Plur, Nol ol pentlinroo. 

Vol vl pentiMtc. 

Eglino al pentirono. 


DtUrmimU PrtUrUe. 
Slug, lo ml a6no pentito, j 
A«m rtpenUtd. 

Tu tl a4i |i«iitito. 

Kgll ill h jientito. 

Plur, Nui alamo pentlil. 
Voi vl aiau pcnt/tl. 
Bglluo ai adno peutiti. 


IndtUrminaU PlvptrJ^t, 
SiuQ. lo ml ara pentito, J had 
rvpentta 

To ti arl pentito. 

K|fli al dra pentito. 

Plur. Nol cl erav^no pentiti 
Voi vl eravAte pentiti. 
Bgliiio al Arano pentiti. 


[ktermlTtaie Plvperfeet. 
Slug, lo ml fA! pentito, / had 
repenUd, 

Tu tl f<Wtl i»«itlto. 

Egli al fu pentito. 

Plur. Nol cl ftimmo pentiti. 
Voi vl f6ate pentiti 
Bglino ai fdrooo pentiti. 

Future. 

Sing. lo ml pentir6 , 1 duUl re- 
Tu ti pentIrAi. [pent. 
Egli at (wntirA 
Plur. Noi cl pentir^mo. 

Voi vl pentlrde. 

Bglino ai pentlrAnno. 

Future Per/eci. 

Sing, lo ml aar6 ])entitn, I 
ahull have repented. 

Tu ti aarAi pentito. 

Egll ai aarA pentito 
Plur. Nol cl aai^mo iwiititi. 
Vui vl aarAte pentiti. 
Bglino al aarAnno pentiti. 

Conditioned Praeani 
Sing. lo mi i>entirAl, 7 ahould 
Tu ti pentlrAati. [repent 
1^11 al pentirAbbe, 

Plur. Nol cl ^iitirAmino. 

Vol VI i>entirAate, 

EgUno ai )>entirAbbero. 

Conditiomd Past. 

Sing. In ml aarAl pentito, I 
ahould have rejtrntad 
Tu ti aaiAafl ()entito. 
Bgli al aarAbbe (wntftn 
Plur. Noi oi aarAmmo pentiti. 
Voi \ 1 aarAate iwntiti. 
Bglino ai aarAbbero pen. 
titi 


111. IMPBBATIVB MOOD. 

Sing. PAntiti tu, repent thou. 

Non ti pentire, do thou not repent. 
PAiiUal egli, or si i>Anta. 

Plur, PentlAmooi nol, 

Pentitevl vol. 

PAntansl egllno, or al pAntano eglino. 


Preeent ‘Gerund, 

PaetGehtnd, 

Sing, PeatAmtomi, ae 1 

ro> Sing. BaaAndoml pefMo,mi 

pent 

PenUndott 

ham repented, * 

BaaAndoti pentito. 

PentAndoai. 

BaaAndosi pottito. 

Plur. PentAndoei. 

Plur. BaaAndoci pentiti. 

PentAndovi. 

EeaAndovl pentiti. 

PentAndoai. 

BaaAndtMd pentiti. 


CONJUGATION OF THE VERB PROCURARSKLO, to pro> 
cure U (l.e , to get, eendjhr, buy it, etc.). 

This verb is an example of the principal com- 
binations of the reciprocal pronouns, and of the 
relative words lo, him or it ; la, her or it ; li, them 
(m.) ; and le, them (f.) with a verb. 


I. INDEFINITE MOOD. 


Praaent. 

ProcurAraelo, to procure it. 
Poet. 

^Rseraek) proenrAto, to have 
procured it. 


Praeent Gerund, 
ProcorUndoaelo, procuring U. 
Poet Gerund. 

EaaAndoaelo procurAto, having 
procured it. 


11. INDIOATTVB MOOD. 


Preemt. 

Sing. Me lo prooiiro, I procure 
Te lo proebri. lit. 

Be lo procAra. 

Plur. Ce lo }»rocurtAina 
Ve lo procurAte 
Be lo proctUanc. 
Imperfect. 

Sing, Me lo proonrAva, etc., 7 
procured it. 

Indeterminate Preterite. 
Sing. Me lo proourAl, etc , 7 
procurml it 

Determinate Preterite. 

Sing Me lo nono procurAto, I 
hatfe procured it. 

Te lo aAl procurAto. 

Be lo A procurAto. 

Plur. Ce lo alamo juxteurAto. 
Vc lo alAte pivicurAto. 

Be lo adno procorAta 


Indeterminate Pluperjtet. 

Sing. Me loAra procurAto, etc., 
7 had procured it 

Determinate Pluperfect 

Sing. Me lo fAi procurAto. 7 
had procured it. 

Future. 

Sing Me lo pmenrerd, etc., 7 
ahall procure it. 

Future Perfect. 

Sing. Me lo aar6 nmcurAtn, 
et<\ , 7 ehaU have pn>* 
ntmlit. 

Conditional Praeent 

Sing. Me lo procurerAi, etc., I 
ahould procure it 

Conditional Paat. 

Sing Me lo sarAi procurAto^ 
etc. 


III. IMPBBATIVB MOOD. 


IV. BUBJUNOTIVB MOOD. 


Sing. lo ml pAnta, 7 may re- 
pant 

Tu ti pAnta. 

F^li al pAnU. 

Plur. Noi cl pentlAino. 

Vol vl {lentlAte. 

Egllno ai i>Antano. 


Perfect. 

Sing lo mi aia pentito, 7 may 
have repented. 

Tu tl aia pentito. 

Egli al aia pentito. 

Plur. Noi cl aiAmo pentiti. 

Voi vi alAte pentiti. 
Bglino ai aiano pentiti. 


ImperfKt 

Sing. Jo ml pentlaai, 7 might 
repent. 

, Tu ti pentlaai. 

Bgli n peuilaae. 

Plur. Nol oi pentiaaimo. 

Vol vt iwntiate. 

Eglliio ai pentiaaero. 


Pluperjbet. 

Sing. lo mi fbaai pentito, 7 
might Aoac ftpentod. 
Tu ti fAaai pentito. 

Egli al fAaae pentito. 
Plur Not ci fAaaimo pentiti. 
V’ol vl fikte pentiti. 
Egllno al fAaaero pentiti. 


I. RBXABKB ON THE IndBFINITB MOOD. 

ObserVBt the pronoun only refers to the third 
fforme tithfukhr or ptlwre^. A complete oonjuga- 
tion, for example, of the present and past 
^rundi, being in all persons of frequent use, runs 
as follows 


Sing. PmoAraielo (tuX do thou procure it 

Non te lo procurAre, do not thou procure it 
Be lo proctlii (egli). 

Plur. ProcurlAmooelo (noi). 

ProenrAtevelo (voIX 
Be lo proeArino (ei^X 


IV. BUBJUNOTIVB MOOD. 


Preeent. 

Sing. MeloprocAri, 7aiagpro> 
cure «. 

Te lo procArl. 

Be lo procAri. 

Plur. Ce lo procuriAmo. 

Ve lo promrlAte. 

Be lo procArino. 

Imperfact. 

Sing Me lo procorAaal, etc., 7 
atigAr pmeart it. 


Perfect. 

Sing. Me lb aia procurAto, / 


Plur. 


may ham procured ti. 

Te lo aia proourAta 
Be lo aia procurAto.' 

Oe lo alArao prueurAto 
Ve lo siAte proenrAto 
Be lo aiiDo procurAto. 


Ftuperfact 

Sing. Ms lo lAaai procurAto. 
etc., 7 might ham pro- 
cured ti. 


RRUDERriSf, lo repair thither, nsv FOGQIRSMSR, lo ran 
awny. 


1. INDBFINITB MOOD. 


RAodarviai, levaffsir tiNt A ar . Fa g gj b tonm, lonmemmg. . 



MENSURATION. 


m 


Paat, 

£«iervL|i fMO, to han re- EM«rseiie fUggito, to have run 
• paired thither, away. 

Present Gerund. 

RendftndoTiti^rf^riitp I Fugg^ndcwene, runuiny away. 
Past Gerund. 

EiMiixdovisi renddto, having EM^ndoaene fuggito, having 
repaired thither. run away. 

II. INDICATIVE MOOD. 


Sing. lo ml vl rtndo,* I repair 
thither. 


Tu vl tl rtndi. 
vi si rdnde. 

Pltir. Not vl cl rendiamo. 
Voi vl ci rendete.t 
Egllno vl si rdnduQo. 


Sing. lo me ne fuggo, I run 
auay. 

Tu te ne 
EgU se n« nigge 
Plur. Noi ce ne fuggiiiiio. 

Voi ve ne fu>ulte 
Eglino se ne luggouo. 


Determinate Pieterite. 


Sing. lomi vl sono reso, [ have Sing, lo me ne sono fuggfto, I 
repaired thither, have run away. 


Indeterminate Pluperfect. 

Sing. Jo mi vl era reso, I had Sing, lo me ne era fuggtto, I 
repaired thither. had run away. 


111. IMPEBATIVE MOOD. 

.Hing. Rtodivltl,(2otAou repair Sing. Fuggitene, do thou run 
thither. nwny 

Non vl tl rftndere, do not Non te ne fuggire, do not 

thou repair thither. thou run away. 

Rfindavisi. Filggasene. 

Plur. Rendiimovlci. Plur Fugglamocenc 

Rend^tevicl. Fuggitevene. 

•R^ndsnvisi. JFuggausene 

And 80 on with all the other moods and tenses. 


KEY TO EXERCISES. 

Ex. 27.— 1. She is not capricious 2. 1 was nwake. 3. We 
were amazed. 4. He was up'Stairs. b Tlle^ ha>e been ill. 
d Are we not cautious? 7. I had lieen in the bath S. Are 
they timid? 0. You are laz}'. 10 Are >ou not eccentric'' 
11. She was aslee}>. 12. He has been in soli onl. 13 W** weie 
out of doors. 14. They have l)een at table, lb. You weie 
down there. 16. Tliey were up there. 17 We have l»een to 
the right hand. 18. Thou wast sleep> 

Ex. 28.— 1. Be assiduous. 2. They saj that I may have 
been rash. 8. We are kind to all. 4. I should not be so dismal 
If I were not unwell, 6. Do not be impatient d Do not be 
ao childiah. 7. He would have been troublesoim* to all if he 
had been there. 8. He would not lie so thin if he were not 
consumptive. 9. We should not have been deluded If we ha<l 
been racn« clrotunspeet 10. Be (ye) tnie and sincere. 11. They 
would have been more prudent if they had been womed. 12. 
You will be hoarse. IS. I believe that she may l»e silly. 14. 
They would have been here already If they had been quicker. 

Ex. 29.— 1. Dost thou know what I (may) have ’ 2. Have 
misroy on me. A We moat have a stove. 4 I shall have a 
valet. 5. It Is not pomlble that you have had so much to do. 
6. He wishes that we may have a good kiea of him. 7. If thou 
hadst pnadenoe thou wooldst not have so many enemies. 8. 
Do you doubt that I may have had reason ? 9. It seems to me 
that yon are wrong. 10. He would have had the sltaatton If 

* Jfi and SIS in all combinations with particles or pronouns 
geanalty stand first. But the particle vi, there, stands before 
ths redproeal pronouns ti (2nd pen. slog.), ci (1st pers. plur.), 
and «i (trd pen. sing, and plur.). 

t It would he against harmony to say roivlvi rendete, you 
repair (L«w, Mots jpmndves) thither. For this reason the par- 
tiela cf, hre« (fftarr), is suhstitQted fur vi, thm, and follows 
» the wc ^ )rocal ptunonn vf, younelvea. 

IM 


he had not had enemies. 11. You will have a coachman. 
12. We should have bad greater pleasure If we had had it tonisy. 
lA He would have more credit If his oonduct were better. 
14. It appears Uuit you have a headache. lA Have courage 
and precaution. 10. One must have good legs. 17. 1 do not 
deny having had it 18. Having time, Ite will be able to go 
there. 19. Having a sore finger, he could not write. 

Ex. SO.— 1. Is there some engraver here? A No, there is 
none. A Tliere are two drugglstA A 1 do not believe tliat 
there are any of them. 5. Ten years ago. A Tliere are always 
many people. 7. There were nations. 8. There are no means 
of persuading him. 9. There is no way. 10. Then there is no 
hope for i>eace. 11. There was (one) among them who Mild. 
12. There was not (one) who said a U'ord. 13. There is no 
ciiauce that I should be able to come to the knowledge of it. 

Ex. 81.— 1. Chi 6 stato qui? 2. 1 ftratelli del giovane mer* 
cante aono stall qui a vedere se voi foate a oasa. 3. Dove souo 
stati essi ? 4. Sono statt un pezso in campagna. 5. Quando 
aono stati i tnoi geuitori con tuo zio ? 0. Lunedi soorso, vi 
erano arrivati avanti 11 traiiioiitar del sole. 7. Be io non fossi 
stato ammalato, sarei andato con loro. 8. 81 dice ch’il corrlere 
h gi4 ritoniato da Parigi, item ne dubito perohft il tempo non 
e stato favorevole. 0. Essi domandarono dove erSN'ate. 10. 
DuMi die voi erai'ate al tcatro. 

Ex. 82.— 1. Tu Iiai ragione, ed egli ha torto. 2. II conie 
aveva molto danaro, ed oia egll 6 itovero. 8. Porch6 non 6 
pill ricco? 4. Perch6 non ora economico. 5. Nol credo, 
probabilmente avremo un temporale. 0. Avr6 un nuovo abito 
da viaggio, 11 aartore me lo porter4 domani. 7. Bit pasiente, 
ed avrai tutto ci6 che brami. 8. Mi pare che tu non abbia 
nlcuna costanza nei tuoi bnoiii proponimenti. 0. Alcunl vogliono 
sostenere ch’egH non abbia la cognizioue uecesaarla. 10. 
Dubito che avesse cio die dice. 

Ex. 33.— 1. Non e'e mezzo dl porsuadere uno stolto 
oatinato. 2. Vi fu uiia loltn un fllosofo che Nostefieva die non 
v‘e un mlglior l>cne d’lma mente aana in un oorpt) sano. 8. 
Ugenio sostiene che vi souo dcgll sbitantl nella luna. 4. Vl 
Mono qui de contomi amoni e <ldle belle vedutc? &. Vi sono 
iiiolti i quail pensano die si possa oomodaineute lui)iarare la 
lingtui lUliana iu tre uiesi ; e questi niedesiini dopo sei mesi di 
studio non sanno neppure dire , “ Ho seritto imm*' anzi — Sono 
Monate le died in questo punto— Vorrei ben sajiere di preciso/’ 
etc. 


MENSURATION.— III. 


[Continued from p. 100.] 


LINES AND AREAS OF SURFACE (continued). 
Problem IV. — Given the chord be (Fig. 16) 
and the height or versed sine c D of an arc of a 
circle, to find the diameter of the 
circle. We know, by Euc. III. 

36, that the rectangle contained 
by c D, D K equals that contained 
by B D, D m, that is the square on 
BD, since CK bisects BE. We 
thus have the following Rule : — ic 

Divide the square of half the 
chord by the height ; the quotient will be the 
diameter, less the height. 



or CD . DK =: 
DK = 


BD*, 
B D* 
CD ‘ 
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Example.— The chord being 8, and the height 4, 
what ii the dlaraetor of the circle of which the arc 
S» a part? 


= 16 ; ^ ^ = 4 = diameter, less height. 

. ' . diameter = 4 -f 4 = 8. 
this example the correctness of the 
rule is proved, since the diameter = the chord B E, 
and lialf of this = ra^lius = 4 ; xjd.^ the height of 


CD. 


Exercise 8. 


1. The chord of an arc is 18 8, and the height is 
8 ; what is the radius ? 

2. In levelling for a canal, a certain allowance 
must be made for the curvature of the ea.'th, since 
the line of sight is absolutely horizontal, in taking 
the level. This allowance it is found necessary to 
make to the extent of 8 inches per mile. Hence, 
what is the diameter of the earth ? 

Problem V. — Given the height of the arc, or the 
versed sine OD (Fig. KJ), and the chord of half the 
arc B 0, to find the radius. Since CD. D k = B 
add 0 D^ to each side and divide by c D, we get 


CD DK + CI)2_BD2 + CD» 
CD CD 


or D K -f C D =: 
'. 0 K = 


BC® . 
20D ’ 
Bca 
CD* 


Hence the RuXe : — Divide the square of the chord 
of half the arc by the height of the arc ; the 
quotient will bo the diameter, which halve for the 
radius. Therefore the height of the arc is the 
square of the chord of half the arc divided by the 
diameter; and the chord of half the arc is the 
square root of the diameter multiplied by the height 
of the arc, or using the figure in Problem IV. : — 


B C® 

C D = 

C K 

and B 0® = c K . c D, 
or B c == v/c kTc d. 


Example.*— T he height of an arc is 16 feet, and 
the chord of half the arc is 32 feet ; what is the 
diameter of the arc ? 

32* 

= 1024 16 = 64 = diameter. 

Exercise 0. 

1, The height of an arc is equal to half the chord 
of the w^le arc, and this is 26 feet. What is the 
obord of half the arc ? * 

2. The circular arch of a bridge rises 12 feet 


* The equAllty of the two given elements in this example 
•hows them to be the radii of a eurie , hence the ohoM of 
half tha arc, bdag Um hypothenuae, can be found by Sue. L 47. 


above the water, whose level touches the spring of • 
the arch. The radios of the arch is 100 feet. Rq|r 
far is it in a direct line from the spring of the arch 
to its crown 7 

3. The arch of a bridge forms a part of a circle. 
The river beneath rises to the spring of the arch,, 
and is 80 feet wide ; and a boat's mast, 16 feet high,, 
can just pass clear of the arch when in mid>stream. 
With what radius was the arch struck ? 

Problem VI. — The circumference of a circlo 
being given, to find the length of an arc of it, the- 
number of degrees, etc., it contains being known. 

This is a simple and obvious case of propcMtion. 
Hence the Rule : — As 360° (the number of degrees- 
in the whole circle) is to the number of degrees,, 
etc., in the arc, so is the length of the whole cir- 
cumference to the length required, or calling 9 the 
number of degrees and a? the length of arc required,. 

y 9 

circumleremc 3t)0 


X circumference. 


Example. — The circumference of a circle 
measures 31416 yards ; what is the length of an 
arc of that circle containing 90° ? 


a? 


qO 

^ X 31416 


31416 

4 


•= 7864 yards. 


Exercise 10 

1. What is the length of a degree at the carthV 
equator, supposing the circumference of the earth 
at that part is 24900 miles 7 

2. The radius of a circular plot of ground is 2S 
feet. How many degrees will be contained in a 
portion of the circumference which measures 
29 3216 feet? 

Problem VII. — To find the length of an arc^ 
when the chords of the whole and of half the arc 
respectively are given, or when any lines in Fig. Ifi 
are given by which these can be ascertained by 
previous rules. Rule. — Subtract the chord of the 
whole arc from 8 times the chord of half the arc,, 
and divide the remainder by 3. 

Example. — The chord be of the whole arc (ise 
Fig. 16) is 20, and the radius a c is 14 ; what is the 
length of the arc 7 

To find B c, the chord of half the arc — A B, the 
/ BE\ 

radius, and B D f = “ I being known— proceed by 

Buo. I. 47. 

Thus, 

AD = v/^B® — BD* = v/196 - lUO = 

= about 9*8 ; 

D0=: AO - AD = 14 — 9*8 = 4-2; 



MENSURATION. 


m 



= about 10^6. 


mv u 1 loss X 8-- 20 66-8 ^ 

Then, by the role, =: — = 22*26 

o 

= length of arc, about. 

Exbecise 11. 

1. The chord of the whole arc is 36 feet 9 inches, 
and the chord of half the arc is 23 feet 3 inches. 
What is the length of the arc ? 

2. The span of a circular arch is 48 feet, and the 
length from the spring of the arch to its crown is 
30 feet in a direct line. How many stones of 9 
inches each compose the arch ? 

There might follow several other problems having 
reference to the mensuration of lines, such as the 
finding of the length of the diameter of a circular 
zone — that is, of the circle of which it forms a part ; 
of the component parts of an ellipse, some of the 
parts being given ; the same of a panibola ; but all 
these, although interesting, are not of such im- 
j)ortance as those we have given, and we shall 
therefore at once proceed to the consideration of 
the next part of our subject, namely, the mensura- 
tion of surfaces — that is, of spaces entirely enclosed 
by lines. 

The necessity for considering the measurement 
of lines as introductory to that of superficies will 
be apparent from a consideration of the fact that 
the area of surfaces are necessarily depcuident u|ion 
the lines which enclose them, and that, therefore, 
a knowledge of the one gives us at once the key to 
a knowledge of the other. 

Take, for instance, our first problem under this 
head : — 

Pboblem VII L— To find the area of a rectangle 
(or right-angled parallelogram)— that is, of a four- 
sided figure, its opposite sides being parallel, and its 
angles right angles, Multiply the lengths of 

any two adjacent sides together; the product is 
the area. 


Let A B G D (Fig. 17) be a rectangle ; then A B x 



Fig. 17. Fig. 18. 


A 0 = area. Hence, if A B and A o be equal, the 
area is represented by a b*. If the figure be not 
reotangular, as bfob (Fig. 18), find the perpen- 
dicular X K, as explained in our last lesson, by mul- 
tiplying the hypotbenuse s G by the natural sine of 
the angle K6 K, and proceed by the above rule. 

Bxaxfub 1.— The two sides of a rectangular 
pandlelogram are 6 and 6 ; what is its area ? Ans, 
6 X 6 xs 90. * 


Example 2.— The side of a square is 10 ; what 
is its area ? Afw. 10 x 10 =: 100. 

Example 3. — The sides of an oblique-angled 
parallelogram (Fig. 18) are 15 and 10, and the 
angle at o is 30® ; what is its area ? 

Side E o =; 10 ; natural sine of angle K a K or 
30® =: '6. Hence B K = 10 x *6 = 6 ; and area ss 
£ F X B K, or 15 x 6 = 75. 


Exercise 12. 

1. The sides of a rectangular parallelogram are 
respectively 25 and 4 ; what is its area ? 

2. A square table is 3 feet across either side ; how 
many squares of 1 inch could be marked out upon it? 

3. A deal board is 11 feet long and 11 inches 
wide, the ends being square. We want to cut it 
up into pieces 1 foot long and 1 inch wide ; how 
many can we cut ? 

4. The area of a square field is 1 acre ; how long 
is each side in links and yards 7 

5. A rectangular space, intended for planting, is 
300 yards long and 220 yards broad. If wo cut a 
j:)ath across it the longest way, 4 feet wide, how 
much s{)ace will remain available for planting 7 

6. A street, 30 feet wide and 1 mile long, has to 
be paved at a cost of 48. per square yard ; what will 
the tot4il cost 1 h* 7 

7. The adjacent sides of an acute-angled paral- 
lelognim are 20 and 15 feet; at what angle must 
they incline so that the area of the parallelogram 
shall Ik* 259 8 ffK*t ? 

8. What would be the area of the above figure If 
the angle were 30® instead of 60® 7 

Problem IX. —The diagonal of a square being 
given, to find its area 7 Let A B c D be the square 
whose diagonal B D is given. 

By Euc. I. 47 we know that 

A B* -b A D* = B D*, 



We then have the Itvle : — Square the diagonal 
and halve the result. 

Example 1.— The diagonal of a square is 10; 
what is its area? 

10» = 100: ^ = 50, area, 

2 


Example 2.— What is the length of the side of 
the above square 7 

Area = 50 ; =: about 7 07. 

Hence, approximately, the side of a square is to 
its diagonal as 7 to 10. 
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Exercise 13. 

1. The area of a square in 1(X) «quare feet ; what 
is the length of the diagonal ? 

2. The diagonal of a square is 4 chains ; required 
the area of the square. 

3. The area of a 
square is 1 acre, 1 rood ; 
what i.s the length of 
the diagonal ? 

Problem X. — To 
find the area of a tri- 
angle, the base and altitude being given. Let A B r 
(Kig. 19) be a triangle, and a d its altitude. 

By Euc. I. 41 we know that 

Aren of A b c = ^ Area of a b c E. 

.* . by Problem VIII. 

Area of A B c =r J(b c x ad) 

—Multiply the base by half the altitude; 
the product is the area. 

Example. — The base of a triangle is 20, and the 
altitude is 10 ; what is the area of the triangle ! 

20 X ~ = 100, area of triangle. 

Exercise H. 

1. The base of a triangle is 43, and the altitude 
21 ; required the area. 

2. The Imse of a triangle is 150 yards, and the 
altitude 120 yards; required the area in acres, 
roods, etc. 

3. The hyixithcnuse of a right-angled triangle is 
08, and the base 24 ; what is the area ! 

4. The side of an equilateral triangle is 6 ; what 
is its area? 

5. The three sides of a triangle are respectively 
20, 21, and 29 |K>les ; required its area in acres, 
roods, and poles. 

Problem XI.— To find the area of a trapezium • 
Jlulf . — Divide the figure into two triangles, by 
drawing a diagonal ; then compute the areas of the 
triangles separately, by previous rules, and add 
t hese areas together. 

If the figure be a trapezoid, <.e., has only two 
of its sides parallel, as a B c D, the area = 
AB -f DC . » . 

2 X A E ; or to find area of a trapezoid, 

add together the two parallel sides and multiply 
half this sum by the perpendicular distance between 
the same two sides. 

The correctness of the working may be proved 
by dmwing the o^poHte diagonal, and repeating the 
compatation. The two results will agree if both 
caloulations are oorreot. 

* A tnipeiluRi Is s qusdrilstttna ftgnre (four-sWed) in which 
no two of its sidst are fitfiUM. Th« problsni msjr bs sxtended 
to finding Um area of m%if quadrUaUtal fifuiw 


Example 1. — The lengths of the four sides of 
a trapezium A b c d (Fig. 20) are as follows?— 
AB=:20; BC = 12;CD = 

7; and d A = 18, and the 
diagonal b D is 18. Wliat is 
its area ? 

In the triangle A B D, the 
two sides A D and D B being 
equal, its area is double that 
of A E D. 

Then e d = /y/ 18« - z= v^324'— “lOO 

= <v/224 = 15, nearly. 

Therefore area of aed = aex or 10 x 

7 5 = 75 ; and ABD = 2AEDor 150. 

Again, in the triangle BCD, the area is found as 
follows, the three sides being given : — 

BC -f CD -f DB _ 12 -f 7 + IH _ 37 _ 

2 ' ~ ” O ““ O lo’u. 

18'5 - 12 = ; 18-5 - 7 = 11-5(5) ; 

18-5 - 18 = -5(0. 

18-5 

C*5(a) 

i^-25 

11-5(5) 

1382*875 

‘He) 

691-4375 Area of B c D = v/691-4376 
= ?6*3, nearly. 

Then area of trapezium = areas ofABD-|-BCD 
or 160 + 26-3 = 176-3. Ana, 

In actual measurements, the diagonal A c may 
be ascertained, and the areas of the two triangles 
ABC and A c D found. Their sum will be found to 
l>e as above, provided the measurements and calcu- 
lations are correctly performed. 

ATote . — In the application of this, and any other 
rule for the measurement of surfaces as applied to 
land surveying, too many checks on the correctness 
of the results cannot be taken. 

Exercise 15. 

1. The four sides of a trapezium are respectively 
20, 16, 12, and 14 ; the diagonal across Between 
the two most obtuse angles (draw the figure) is 14. 
Hequired the area of the trapezium. 

2. The four sides of a trapezium are 628, 464, 
457, and 733, and the diagonal from the angle 
between the two shortest sides of the oppoeite 
angls is 885. Required its area. 

S. A trapesoid has its two paxallel sides 7 and 12 
feet, and the perpendicular between them measures 
6 feet. Find the area of the trapezoid. 

• To this as well as to the other exercises that have 



Fig. 19. 




LATIN. 


m 


* been given as necessary appendages to the different 
problems, the learner can easily add exiunples for 
practice by substitnting other numbers in the 
various examples in each exercise ; or by drawing 
triangles, parallelograms, trapeziums, etc., accord- 
ing to scale, and working out their contents for 
their dimensions. 

KEY TO EXERCISES. 

Exercise 1. 

1. 5 ft 10*7 in. approximately. 4. 5 feet 111 Inches nearly. 

-2. Sl»5 feet. 6. 44 feet. 

3. 1 foot 4 inches. S. *866025, etc. 

^ Exercise 2. 

1. or 4-800 4. 11-3538. 6. 45C0. 

2. 0. [nearly. 5. Nearly 1 acre, 3 7. Ahmi 5-oOm*.. 

8. 12. rootl,13i iK)U'8. 8. *240 feet. 

Exercise 3. 

1. 84. 2. 250-8. 

8. Length of etlge, 13-11 feet ; area of p)ni»iiia, 423-76 feet. 


Nona 

Fuimus, Gioero by this expnstlon completely hkbtilles him- 
self with tlie welfare of liia brother. 

Cicero very frequeatly makes use of Greek w onU 
and phrases in his (Smltiar lettem, Just as we often ns<' 
French; a knowledge of^Qreek being oonaidenHl iti a 
Homan a mark of a polite education, as Frenoh with us. 
Eii epistola. There are extant some letters of Cicero to his 
brother, on the occssiou of bis appoliitwent, full of 
exctdlent advice on these points. 

Tu me, iWm, etc. “ Please let me know.” 
iirundisio. A town on the south-west coast of Italy, the nsual 
start ii)g-i>oint for Greece. 

Iiltb. Mart. Sc, Iclibus ^fart^it data, "[mated on Uie 15th of 
Marcli." 

You have already hod »orac exi^erienoe in trans- 
lating Ovi(L We shall now give you one or two more 
passages from the works of the elegiac j>oet : — 

Ovid.— " Trihtia,” I. iii. 1—34. 



Exercise 4. 

1. aVuIS-OI. 

2. T® 9'. 3, About 51-43. 


Exercise 5. 

1. 2-8868, 

2. 1. ,3. 2S. 


Exercise (I. 

1. Nearly 180-5, and 

about 2. Nearly 1*507, and neailv 

106 0 , 

6 374, 


3 . AlH3ut 1-051. 


Exercise 7. 

1. 25-1827. 

4. About 18-064. 

2. 25000-8528 miles. 

5. Nearly 1 f(Mit 8*53 indies. 

3. Nearly 7925. 

6. Nearly 1123 miles. 


LATIN. — XL. 

[Continiud from p. 183.] 

CICEKO. 

The following is one of Cicero’s letters to his 
friend Atticus, which will serve as a specimen of 
his style in this branch of literature ; — 

Cicero.— “‘Epistolae ad Atticum,” 1. 15. 

Asiam Quinto, suavissimo fratri, obtigisse audisti : 
non enim dubito, quin celerius tibi hoc rumor, quam 
uUius nostrum litterae nuntiarint. Nunc quoniam 
et laudis avidissimi semper f nimus, et praeter ceteros 
et sumus et habemur, et multorum cslia 
atque inimicitias reipublicae causa suscepimus. 
WBrrobff ip^r^s fufirfiaicto, curaque et effice, ut ab 
ommbus et laudemur et amemur. His de rebus plnra 
ad tc in ea epistola scribam, quam ipsi Quinto dabo. 
Tu me, velim, certiorem facias, quid de meis man- 
datis egeris, atque etiam, quid de tuo negotio. Nam 
tit Brundisio profact us eg, nulla mihi abs te redditae 
litterae. Valde aveo scire, quid agas. Idib. Mart. 

Cicero’s brother Quintas has just obtained the 
government of the province of Asia (Asia Minor), 
and Cicero writes to Atticus to ask him to endeavour 
to strengthen his hands. 


Cum subit illius tristissima noctis iiuago, 

Quae mihi supremum tempus in urbe fuit ; 

Cum repelo noct(‘ra, qua tot mihi cara reliqui. 

Labitur et oculis nunc quoque gutta meiM, 

Jam }>roi»c‘ lux aderat, qua me discedere Caesar 5 
Finibus extrcinae jusscrat Ausoniae. 

Nec mens, nec siwtium fuerat satis apta paranti 
'J’oTjmerant longa pi*ctora nostra morn. 

Non mihi servorum, comitis non cum legendi. 

Non nptae profugo vest is opisve fuit. IG 

Non aliter stupiii, quam qui Jovis Ignibus Ictun 
Vivit, et est vitae nescius ijme suai*. 
l*t tamen hanc unimo nubem dolor ipse removit, 

Et tandem sensus convalnere roei ; 

Alloquor extremum moestos-abiturus amicos. 15 
Qui modo de multis unus ct alter erant. 

Uxor nmans tientera flens acrius ipsa tenebat, 

Irabre per indignas usque ca<lente genas. 

Nata procul Libycis aberat diversa sub oris ; 

Nec fKiterat fati certior esse mei. 20 

Quocunque aspiceres, luctus gemitusque sonabant ; 

Formaque non taciti funeris intus erat. 

Femina, virque, raeo pueri quoque funere mocrent ; 

Inque domo lacrymas angulus omnis habet. 

Si licet exernjdis in parvo grnndibus uti ; 25 

Haec facies Trojae, cum caperetur, erat. 

Jamque quiescebant voces homlnumque canumqac, 
Lonaque noctumos alta regebat equos ; 

Hanc ego suspiciens, et ab hac Capitolia cernens. 

Quae nostro frustra juncta fuere Lori ; 30 

Numina vicinis habitantia sedibus, inquam, 

Jamque oculis nunquam templa videnda meis ; 
Dique relinquendi, quos Urbs habet alta Quirini ; 
Este salutati tempus in omne mihi. 


NOTES. 

SuMt (ic. in nentem). " Comes Into my mind. ” 

Xunc qnotjpit. " Even now, alter ell thece yean of exile.” 
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FMbut eaitremae AusonUu (tor/lnibui extrmi* Autoniae), ** the 
fhrtbeet linilte of Itely ” Autonia, a name given to Italy, 
from an ancient tribe, the Auaonea, who were aaid to have 
Inhabited it. 

StTWrwn. Supply Ug^ndorum. from legnidi. 

Vittii and are geuitivea after cura in the previoua line, and 
niiiat have legendat aupplied in the oonatroction. 

Non eUlt^—’fjuam, “ m much aa.” 

Jovii ignibia, "the thunderbolt”— auppoeed in the Roman 
mythology to be Jove'a apecial weapon. 

VivU, etc Compare Tennyaon’a “ Prinoeaa,'* vl. 2, 8 . — 

“ An in enmo niyatic middle state I lay, 

Seeing I saw not, beorlng not I heard.” 

Mintrmum. Neutei used adverbially, “for the last time.” 

Non tacUi—’i.e., attended with loud lamentation. 

Iniu», within the houae.” 

Ab hoc, “ looking from her on to the Capitol.” 

Fnutra, “ to no purp<jse," because it could do nothing to assist 
him. Probably an allusion to M. Manlius Capitollnus, 
the defender of the Capitol, whom the people refrained 
from putting to death while he waa in sight of tlie seene 
of his bravery, 

Jem — nunquam, ** never more ” 

Romulus, tlie founder of Rome, was worshipped 
under this title. 


The next extract Is taken from an eleg^y embody- 
ing the complaints of an ill-used walnut tree 

Ovid.— “ Nux, Elbqia,” 1—20. 

Nux ego juncta vlae, cum sim sine crimine vitae, 

A populo saxis praetereunte petor. 

Obruere ista eolet manifestos poena nooentes, 
Publioa oum lentam non oapit ira moram. 

Nil ego pecoavi ; nisi si peocare videtur, 5 

Annua oultori poma referre suo. 

At prius axboribus, turn, cum meliora fucre 
Tempora, oertameu fertilitatis erat. 

Oum domini momores sertis omare solebant 
Agrioolas, fruotu proveniente, deos. 10 

Saepe tuas igitur, Liber, miratus es uvas ; 

Mlrata est oleas saepe Minerva suas. 

Pomaque laesissent matrem ; ni subdita ramo 
Longa laboranti furoa tulisset opem. 

At postquam platanis, sterilem praebentibus 
umbram, 15 

Uberior quavis arbore venit honos ; 

Nos quoque frugiferae (si nux modo ponor in illis) 
Coepimus In patulae luxuriare oomas. 

Nuno neque oontinuos nasountur poma per annos ; 
Uvaque laesa domum, laesaque baoca venit. 20 


NOTES. 

Jirntda via*, ** hard by the way-aide.” 

Own sim, ''although 1 am.” 

Psior, "am pelted.” Cf. "Me Oalataee potU malo” (Vtrg. 
"BcL”k 

"eaogbt in actual crime,” "red-handed,” in 
Jlagronii ddiefo. 


Non capU, " doee not admit ot’* 

At priuM, etc. " In old days, when times were betttf, the teQps 
used to vie with each other in prodnctlveneca.** 

Memoret, "with due attention.” 

Agricolai, used ss sn adlectlve. Bo we find victor sesroitiM, 
domina ha$ta, etc. 

Liber, a name of Bacchua, god of wine. 

Tmi, "sacred to thee.” 

Sua§. When there was a contest between Neptune and Minen'a 
which should give the best gift to mankind, Neptune 
struck the earth with his spear, aud the horse appeared ; 
Minerva In a similar way produced the olive. 
Jjjeeiuent-i.e., by weighing down and breaking the bough. 
QuavU arbore — i.e., honort cujuevU arborU, This abbreviated 
fonn of comparison (brachylogy of comparison) is not 
uncommon. Thus we And KOfdxu 6itoUi, hair 

like the graces, for hair like that of the graou; and an 
English i)oet has— 

" They for their young Adonis might mistake 
The soft luxuriance of thy golden hair ” — 
i.e., for the hair of their young Adonis. 

Jn illis -“ie,, among the fruit-beanng trees. The general 
sense of this jsusage is, as trees have come to be culti- 
vated more fur tlieir foliage than their fruit, so the 
walnut-tree, following the same fkahion, grows wide- 
spreading leaves. 

You are by this familiar with the style of Tacitus. 
But we shall give you one specimen each of his 
groat works— the " Annals ” and "Histories." 

The following extract is a delineation of the 
character of one of the most infamous men of an 
infamous age, and will serve as a specimen of 
Tacitus’ peculiar power in this style of writing : — 

Tacitus.—" Annals,” IV. 1. 

C. Asinlo, C. Antistio consulibus nonus Tiberio 
annus erat oompositae reipublicae, florentis domus 
(nam Germanic! mortem inter prospera ducebat), 
oum repente turbare fortuna coepit, saevire ipse aut 
Boevientibus vires praebere. Initium et causa penes 
Aeiium Sejanum cohortibus praetoriis praefectum, 
oujus de potentia supra memoravi : nunc originem, 
mores, et quo facinore dominationem raptum ierit, 
ezpediam. Genitus Yulsiniis, patre Seio Strabone 
equite Romano, mox Tiberium variis artibus devinxit 
adeo, ut obsournm adversum alios sibi uni incautum 
intectumque effioeret ; non tarn soUertia (qnippe 
Isdem artibus victus est), quam deflm ira in rem 
Romanam, cujus pari exitio viguit oeciditqae. 
Corpus illi laborum tolerans, animus audax; sui 
obtegens, in alios criminator; juxta adulatio et 
Buperbia; palam oompositus pudor, intos summa 
apisoendi libido; ejusque causa modo largitio et 
luxus, saepius industria ao vigihmtia, hand minus 
noxiae, quoties parando regno finguntur. 


NOTM& 

Qcmaniei morCaai. Gcrmanicaa, a laember of Imperial 
Ikmily, woa looked upon by TIbertua os a rivil, owing to 
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Wi great meeat m a gettenO, and ooaiMiQeiit popularity. 
In the prevtons year, on hi* retuni to Roma trom a ano- 
oaaafnl campaign in Germany, he died suddenly, m it mm 
helieved, poison administered at the instigation of 
Tiberias. 

3jm (TiberiosX Supply caepU with muvirt. 

JniHum, so. mevieTuii, etc. 

<CoAorHhiu pmetoriis. These were the emperor's body*goard, 
who were quartered in Home. 

Jtapfnm ierlt, “ he went about to seise." Saptum is the supine 
in -nm after ient, a veib of motion, and governs domina^ 
Uonem. 

Vultiniis, a town In Etruria 

Ob»ounm. Tacitus frequently dwells upon this especial feature 
In the character of Tiberius-~*his dimmultUto, or habit of 
concealment. 

.Sihi uni — te., to Sejauus. 

artlbus. Because lie was afterwards crushed by the craft 
of Tibenus. 

JPari exi/io. Since he killed so many in his life, and at his 
death Involved so many la his ruin. Traimlate, “To 
which he was equallj fatal both in the height of his 
power and in his death " 

■Juxkk “At once fawning and imperious," or more literally 
“ servility and pride were united m him." 

OhMsa, abL, “and to gain this be employed." 

Maud minui noxiae, “no less dangerous"— f.e., than laryUio 
and luxus. 


without connecting {larticles, and carefully balanced 
one against the otiier while the choice of words and 
the formation of the sentences is studiously varied. 


The following singular version of the early history 
the Jews will, no doubt, be read with interest: — 

Tacttus — “ Histories,*’ V. 3. 

Plurimi auctores consentiunt, orta per Aegyptom 
tabe quae corpora foedaret, regem Boccborim adito 
Hammonis oraculo remedium petentem, pargare 
regnum ot id genus hominum ut invisum dels alias 
in terras avebere jussnm. Sic conquisitum collec- 
tumque vulgos, postquam vastis locis relictum sit, 
•caeteris per laciimas torpentibus, Moysen unum 
ezsalsom monuisse ne quam deorum bominumve 
^pem expectarent utrisque deserti, sed sibimet, 
^uce ooelesti, crederent, primo cujus auxilio prae- 
tMsitea miserias pepulissent. Adsensere, atque 
omniiUD ignari fortuitnm iter incipiont ; sed nihil 
swqne quam inopia aquae fatigabat. Jamque baud 
prooul exitio totis campis procubuerant, cum grex 
as i D om m agrestium e pastu in rupem nemore 
^opacam concessit. Secutus Moyses conjectora 
herbidi soli largas aquarum venaa aperit ; id leva- 
BHm, et otmtinuam sex dienun iter emenai, sepUmo 
piilsia cultoribus obtinuere terras in quls nrbs et 
tcmpliun dicata. Hoyses quo sibi in postenun 
drmaret, novos ritus oontrarioeqne ceteris 
anoctalibns indidit. Profana illic omnia quae apod 
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nos saoia ; mrsom oonoessa apod illos quae nobis 

incesta. Sffigiem anlmalis quo monstrante errorem 

sitimque depulerant, penetrali aaoravere, oaeso ariete 

velut in oontumeUam Hammonis. 

NOTBa 

Vastii locis, “ in the desert " ; tKurfwt, hi additkm to the idea of 
sice, convoying that of emptiness. 

Per lacrimas torpentibus, “ lamenting and despairing." 

Dues ooelesti, ablative abeolute, ** their guide being a heavenly 

Pepulissent, “ they would drive away." If the sentence was In 
OrcUio Recta, giving the words of the stieaker, it would 
be pepuleritis, the future perfect ; hence the pest tense 
in the Oratio Obliqua. 

Conjectura herbidx soli, “judging from the verdant nature of 
the ground." 

Id levamen, “ thus they obtained ridlef." 

UtIm templnm dicata. An abbreviated form ot expression for 
urbis condtta et templum dicatun. 

Animalie. It was a common belief among the anclenU that 
the Jews worshipped the ass. Possibly the Wea may 
have sprung from a distorted idea of the figures of the 
cherubim 


JUVENAL. 

D. Junius Juvenalis, the greatest of the satirists 
of Romo — or, perhaps, of any other country — was 
a contemporary of the Emperor Domltian ; he is 
said to have been born about A.D. 48, and died 128. 
He lived at a time w hen all sorts of vice and cor- 
ruption ran riot in Home ; and he has depicted the 
faults of his age with no sparing hand. Horace, 
who was a sufficiently keen satirist, nowhere ap- 
proaches Juvenal in the unflinching severity with 
which he attacked the vices which he saw around 
him. His writings are frequently obscure, owing 
to the difficulty we have In understanding the 
various allusions he makes to people of the 
day, of whom we know little or nothing, but his 
style is eminently pure and finished. Sixteen of 
his satires are all that have come down to os of 
his writings; the metre is hexameter, but, as is 
usual in writings of this sort, not bound down by 
the fixed rules which obtain in epic or didactic 
poetry. 

In the first extract the poet states the range 
which he proposes to himself to take 

Juvenal,— “ Sat.,” 1. 81—118. 

Ex quo Deucalion, nimbls tollentibus aeqoor, 
Kavigio montem ascendit sortesque poposcit, 
Paulatiroque anima oaloemnt moUia aara 
Et maribos nudas ostendit Pyrrba paellas, 

Quidquid agunt homines, votum, timer, ira, volaptas, 
Oaudia, discursus, nostrl est farrago libellL [86 
St qnaodo uberior vitimum oopia? qoando 
Major avariUae patuit sbiiif 1 alea quando 
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Hot anlmot ? Keque enim loculis oomitantibns itar 
Ad caioxD tabulae, poaita aed luditur area. 90 
Froalia quanta illic diapenaatore videbis 
Annlgero ! Simplexne furor, aeatortia centum 
Perdere, et horrent! tunicam non reddere servo 7 
Quia totidem erexit villas 7 quis fercula septem 
Socrcto coennvit avus 7 Nunc aportula prime 95 
Limine parva sedet, turbae rapienda togatae. 
llle tamen faciem prius inaplcit et trepidat, ne 
Suppoaitus venias ac falso nomine poscas. 

Agnitus accipies. Jubet a praeconc vocari 
Ipsos Trojugenas : nam vexant limen et ipsi 100 
Nobiscum. Da praetori, da deiiule irihuno ! 

Sed libertinua prior est. Prior, inquit, ego adivm 
Car timeam duhitemvc locum defendere, quamrug 
Natus ad Euphraten, moUes quod in aure fenestrae 
Arguerint, Uoet ipte negem ? Sed quiugue 
tahernae * 10'* 

Qtiodringenta paraitt. Quid confert purpura major 
OptaTidum, si Laurenti custodit in agro 
Cimductas Corrinut ores ? Ego possideo plus 
PalUmta et Lioinis, Exspcclcnt ergo tribuni ; 
Vincant divitiao ; sacro nec cedat honor!, 110 
Nuper in hanc urbem pedibus qui venerat albis ; 
Quandoquidem inter nos sanctissima Divitiarum 
Majestas : otsi funesta Pecunia templo 
Nondura habitas, nullas nuramorum ereximus nras, 
Ut colitur Pax atquc Fides, Victoria, Virtus, 115 
Quaeque solutato crepitat Concordia nido. 


NOTES. 

Dsueallon, Alluding to the old legend of Deucalion’s floo<l, 
after which he and his wife Pyrrha re-peoplo tlie earth. 
According to the legend, they Iwth threw atone* over 
their heails backwards ; those that Deucalion threw were 
turned into men, while those thiown by Pyrrha became 
women. 

SorUi. * * An oracular answer. '* 

QuUJquUl, etc. ** Everything that has been done or felt by man 
from that day to this." 

Fai'tago is “ the medley of our book." 

liotanimo$ {H\\\)\Ay kabuU). “Since when had the vice such 
power f " 

PosiUt—artn, They not only stake their money in play, but 
the chest which contains it. “They stake the money - 
chest> and play for it," 

Dispsnmtort nrmigtro, “When the steward supidies tlie 
weapons.” 

Tlie dole given by patron* to tlieir client*. Now 
Juvenal complains It 1* given away wantonly to those 
who do not really need it. 

Trojufftnas, “high-born." According to the legend that Latium 
w4* peopled by the descendanU of .Eneas. 

iiollss /kwtstm*. The effeminate holes bored in the ear* for 
earring*. 

Major- TtM broad stripe of purple on the robe ; the sign of 
patrician rank. 

Sacro koncri. The tribnneship, the holders of which ofRce 
were held Inviolate (aterowacri). 


PtdQniM albis, “ with his feet marked with chalk.** The tigs of 
a slave for sale. • 

Quandoquidem. “Since really money Is the only deity we 
worship, although she has as yet no temple like Peace^ 
Hononr, and the rest whom we pretend to worship.** 


KEY TO EXTRACT FROM CICERO. 

“ In Catilinam,” I. 1. 

How much further, Catiline, are you going to insult our for- 
beamnee ? How long will this msd folly of yours continue to 
escape our vengeance ? Wliat limit sliall bound tlie reckle** 
course of your unbridled audacity? The Polatlne guarded by 
night, Hcntnes {xisted in the city, the people in a scare, all 
gcKMl citizen* banded together, this our senate house most 
strongly defended, even the very glances of those around us— 
have all these things failed to impress you ? Can you help feeling 
that your plot* are discovered, or seeing that your conspiracy 
1 * alreatly checked and stifled by the fact that everyone here 
knows all about it? Do you think there is a man among us who 
know* not whnt you did last night, or the night before, where 
you were, whom you summoned to your councils, or what plan* 
youadopted ? O the depravity of our age ! Tlie senate I* cognisant 
of this— -the consul sees it — and yet this man lives ? Did 1 say 
lives ? Wiiy, he comes into the senate, he takes part in our 
]>olitical disi’ussions, and all the time his eye is noting each one 
of us, and marking him down for assassination ; while we— 
brave men tliaf we are— are supposed to be doing our duty by 
the state if onl> we avoid his frenzy and murderous attacks. 
In justice, Catiline, the consul’s order should long ago have 
dmmifid you to death and tlie destruction you have all the 
while Ixieii j>lotting against us. Did not Publius Sclplo, the 
ehief pontiff, a man of tlie highest }) 08 ition, put to death in his 
private cataclty Ti. Gracchus, who was only weakeniug the 
constitution in a moderate degree ; and shall we, the consuls, 
put up with Catiline, who Is eager to desolate the whole earth 
with sword and lire’ 1 say nothing of the deeds of the remote 
past, such as C. Bervilins Ahala slaying with his own hand 
Hp. Maellus, who was aiming at a revolution. There was once, 
but it is gone, sucli a feeling of honour in our state that the 
brave citireus would punish a traitor among their fellows more 
severely than tlieir bitterest foe. We have a decree of the senate 
passed against you, Catiline, in stringent and severe terms. 
The senatorial onler does not withhold ftom the state the 
benefit of its talent and authority ; it is ourselves— I say it 
openly— ourselves, the consuls, who are wanting in our duty. 


THE ORGANS OF SENSE.— IIL 

[Continued from p. ITC.] 

II.-THE EAR. 

A MAN who had been bom blind, when asked what 
he supposed scarlet was like, replied, **Like the 
sound of a trumpet." The reply is startling, be- 
cause it shows how dependent the mind is upon 
the senses for its idea.*i. No one who could l^tb 
see and hear would ever think of comparing sound 
with light, or tone with colour. 

But though the sensations conveyed to the brain 
by the eye-nerve and the ear-nerve are so different 
as to be incomparable, there is much resemblsmce 
between sound and light. They obey the same 
laws. Sound can be absorbed, reflected, and re- 
fracted at the surface of bodies, as we have seen 



THE ORGANS OF SENSE. 


£ 8 » 


light ii ; and, moreover, both consist of vibrations, 
^>r waves, sncceeding one another at regular inter- 
vals, like the enlarging circles which follow one 
another and break upon the banks when a stone is 
thrown into the mid- 
dle of a litill pond, 
and disturbs the 
glassy surface of the 
water. 

Though there are 
these points of simi- 
larity as to the es- 
sential nature and 
qualities of light 
and sound, there are 
also great differ- 
ences. Light travels 
with a rapidity 
which, for all appre- 
ciable distances — 
that is, for all earthly 
objects — is instant- 
aneous ; while sound 
travels, relatively, 
very slowly, and, 
when common air 
carries it, it goes 
only 1,093 feet dur- 
ing each second of 
time. Again, while 
the vibrations of 
light are so rapid 
that it is impossible 
to know them to be 
vibrations but by reasoning upon its effects, the 
waves of sound may be often observetl by the eye 
when they are propagated through, or originated 
from, a solid body, as when we see a cord or glass 
vessel respond to a musical note, or give out a 
sound when struck. Sound, too, is the vibration of 
the substances themselves — which substance we 
can feel, or see, or know by means of other senses 
— while light is supposed to be the \ibration of 
some fluid — the so-called ether — which is im- 
ponderable, or, in other words, has no weight, and 
of which we know nothing except by the eye. 

The waves of sound, then, being coarser and more 
liable to interference than the waves of light, it 
follows that the ear cannot be so good an indicator 
of the direction of sound as the eye is of the 
direction of a luminous object. Indeed, the ear 
can of itaelf scarcely give us any idea of direction. 
If the sound be short and sharp, like the piercing 
shriek of the bat, or even the cry of the partridge, 
and it be not repeated so often as to let us try 
experiments on it. by turning the head this |ray 


and that, it is very difficult to tell whence the 
sound comes, even to the extent of a whole quadrant 
of the horiton. Upon this fact ventriloquism de- 
pends for its success. The idea of the directioto of 
sound being inferen- 
tial, and not much 
dependent upon the 
sense— being, in fact, 
owing to the opera- 
tion of the mind, and 
not to that of the 
ear — the ventrilo- 
quist has only to 
direct the mind 
where to expect the 
sound, and then to 
make a sound of just 
such a pitch of in- 
tensity, and just such 
n tone, as the sound 
would have if it 
came from that 
quarter, to com- 
pletely impose on 
the ear of the listener 
ns to the direction 
w’hcnce it comes. 

But although the 
oar is at fault as re- 
gards direction, the 
accuracy of some of 
its other not ideations 
is wonderful in the 
extreme. It can note 
not only the likeness and difference of musical 
sounds, but of their harmonies when many are 
sounded together, and a fine ear will detect an erring 
note when a thousand instruments arc sounded. Tho 
recognition of slight differences is truly wonderful 
when we consider that not only can the ear know 
when the same note is sounded by instruments of 
different kinds (though physicists are unable to 
tell us how there can be any difference, the number 
of vibrations in a second being the same, and the 
medium identical), but very slight differences in 
the same kind of instruments, such as whether 
there is one per cent, more or less of a metal in an 
alloy of which an organ-pipe is made, or of which 
a bell is cast, are observed so shrewdly, that these 
matters have to be attended to with the nicest care. 
A violin must not only be of a certain shape, but 
the wood of which it is composed most be of a 
certain age, to produce the best instrument; and 
these observed differences are carried to such a 
nicety that fiddles made in a certain part of Italy, 
in a certain year, are considered the best, and wlU 



Fig. C.— A, The Human Ear. b, Rectiok showisq the Hollow or 

THE CfKHlEA. 

Reference to Noe. in a.— 1, pinna ; 2, lolmle ; 8, tube ; 4, tympanic 
membrane ; h, Incua, or anvil ; o, malleua, or hammer ; 7, euata- 
chian tube ; b, aemi-circular canaU ; i), vegtibule , 10, cochlea. 
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conmuuid almost faboloos sams. Tet all this de- 
pendf Qpon what is called timhre, a word which gives 
a name to a something which is entirely dependent 
<»n the delicacy of our sense of hearing, but which 
has not received any other explanation. 

Though we cannot directly connect these niceties 
of sense with the intricacies of complication in the 
organ of hearing, these latter will be seen to be so 
numerous and peculiar when we describe the ear, 
tliat one is not surprised that much connected with 
aound is unexplained, because there are so many 
structures connected with the organ which has 
been given us as the recipient and interpreter of 
sound at the use of which we can hardly guess 

That which is usually called the ear is familiar 
to everyone as the external semi-circular cartilage, 
closely invested with skin, and ending below in a 
soft lobule, which is sometimes the support of 
barbarous pendants. This structure, which, when 
well formed, has a beauty of its own that needs no 
supplement or advertisement, is but a remote 
Appendage to the true car. Though it in some 
sort collects sound, and protects the orifice which 
leads down towards, not to, the true ear, it is non- 
ossential, and can be dispensed with without much 
inconvenience ; so that some of our poor ancestors, 
who found that they could not retain both good 
external ears and good consciences, like William 
Prynne in the time of Charles I. and the Star 
Chamber, suffered less real loss than might have 
been anticipated. 

The external gristly ear is called the pinna, and 
though flattened as to its general surface, is some- 
what folded into ridges and furrows, there being a 
rim round the outside and a channel within this, 
which deepens and widens as it runs first upward, 
along the back part, then downward along the fore 
port to a central crypt. From this crypt the 
passage becomes narrower as it runs forwa^ and 
inward to the pit of the ear. Sound, no doubt, is 
conveyed along this canal in the same direction as 
we have described its course. If the pinna were 
flat, sound would rebound from it ; but as it 
is so shapeii, sound is caught and reflected round 
tlie canal from point to point, as it is reflected 
round the Whispering Gallery of St. Paul’s, and 
finally delivered down the tube of the ear. 

The tube is an inch and a half deep, and its 
innermost half enters one of the bones of the head, 
called the temporal bone, and in this bone all the 
ether pacts of the ear are enclosed and protected. 
At the bottom of the tube is an oval membrane 
etretohed aaroas the passage, and barring the 
entrance to all external objects. Behind this is a 
roundish irregular oavity, filled with air. This 
atcetohed fibrous membrane bounding the air 


oavity, naturally suggests the idea of a drum , 
shaped like a kettle^um ; and hence the oavity Ut 
called the tympanum, from a Latin word meaning 
drum, and the parchment-like tissue the membeane 
of the drum, or tympanic membrane. It difCen, 
however, from a kettle-drum in that several orifioes 
open into it, and it contains structuree to be 
described presently. 

On the farther side of the drum is the true ear, 
completely encased in bone, except at two very 
small holes, which are closed with membrane. The 
larger and upper aperture is called the oval hole, 
and the smaller and lower the round hole. From 
the membrane of the tympanum to the membrane 
of the oval hole stretches a chain of bones, whose 
shape is seen in the engraving. The outer (me, 
next the parchment of the drum, is called the 
hammer (niallsui). It has three processes, or pro- 
jections, two of which are long, so that, rather 
than hammer, it might be called a woodcutter’s 
beetle. One of these processes, called the handle, 
is attached to the centre of the membrane, which 
it makes tight when pulled inward by a small 
muscle, and lax when another muscle acts on it. 

The former operation is probably the action 
which we unconsciously cause when we consciously 
listen. The head of the hammer is applied to 
another bone called the anvil {incus). It has two 
processes, one for its suspension to the wall of the 
tympanic oavity, and the other to connect it with 
the third or stirrup-bone {stapes). This bone is 
more like the article it is named from than the 
others are, and the foot-part of the stirrup is 
applied to the oval membrane, which it nearly 
covers. These bones can move a little in relation 
to one another, and their actions are limited by 
small muscles, but they usually act together aa if 
in one piece, playing round an axis which runs 
through the heads of the hammer and anvil, so 
that when the tympanic membrane is thrust in and 
out by vibration, the membrane of the oval hole is 
made to vibrate correspondingly. The round hole 
is open to the influence of sound conveyed through 
the air of the tympanum ; but whether this be its 
function, or it merely allows the fluid of the internal 
ear to be more readily thrown into vibration in the 
passage it fills— in other words, whether it be a 
hole for the entrance or exit of vibrations — seems 
bard to teU. 

The fore-part of the drum oavity is oannected 
with the thmt by a passage, which runs forwards 
and downwards to open in the gullet behind the 
nose and mouth. Through this passage the oavity 
is kept supplied with renewed air at the same 
pressure as the external air. The reader may be 
oontoious of the existence of these passagw to the 



THE omj^a OF SENSE. 


m 


em from the throat hj preventliig the air from 
roahing out of the moath and nose, while he forces 
it up from his lungs. The cavity of the dram will 
then be distended with air ; hearing will be less 
perfect, by the an* 
natural tension of 
the membranes, and 
there will be a slight 
singing in the ear. 

With a little prac- 
tice, air may be con- 
veyed through the 
mouth to the drum 
without entering the 
lungs, and thus gases 
have been applied 
as remedies to dis- 
eases of the ear. But 
the exclusion of these 
from the lungs is 
difficult, and cannot 
be relied on. One of 
our greatest aurists, 
when pursuing his 
philanthropic and 
scientific investiga- 
tions on the effect 
of chloroform and 
prussic acid applied 
thus, died, because 
he could not exclude 
the latter deadly 
poison from his 
lungs as he had sup- 
posed he could. The 
proper, or essential ear, consists of a chamber 
longer than broad, communicating on its upper and 
outer side with three semi-circular canals, and at 
its front inner end with a cavity shaped like a 
snail-shell. 

The chamber is called the vestibule ; this and 
the semi-circular canals are called together the 
labyrinth ; and the hollow like that of a snail- 
shell the cochlea. They are all channelled out of 
the substance of the skull-bone before named as 
the temporal. The part of this bone which lodges 
them jots inwards, so as to lie at the base of the 
brain, and is so strong and thick as to be called 
the petrous or stony part of the bone. Accurately 
resembling the bony labyrinth in shape, but a 
little smaller In its dimensions, so as to allow a 
little liquid to lie between it and the bone, is a 
membn^us labyrinth. That part of the mem- 
bcBiie which Ls on the floor of the vestibule leaves 
its proximity to the bone at the entrance of the 
ooohUwK. and forms a horisontal stage across^ Uie 


widest part of the spiral passage, and so mounts 
round the three whorls of the spire, dividing tt 
into two parts: so that, if we may imagine a 
small inseot exploring these regions, it could mount 
to the apex of the 
spire by either of 
two spirid staircases, 
the roof of the lower 
one being the floor 
of the upper. These 
circular staircases 
only communicate 
with one another at 
the point of the shell. 
The lower one at its 
foot communicates 
with the tympanum 
by the round hole, 
while the vestibule 
communicates with 
the chain of bones 
by the oval hole. 
Henoe, if our Im- 
aginary insect could 
gain access to the 
cochlea through the 
membrane of the 
round bole, it must 
first mount to the 
top of the lower 
staircase, and then 
descend all the way 
down the upper one, 
before it could ex- 
plore the labyrinth. 

All the cavities are filled with fluid, by whose 
agency the vibrations are conveyed along their walls ; 
and in these walls, especially at certain ports, are 
distributed the nerve-fibres of the nerve of bearing. 
It would seem, however, as though the vibrations 
of the liquid are not enough to impress the nerve, 
and there are found small hard stractures wbere- 
ever the nerve-threads are most thickly placed, 
and at two places in the floor of the vestibule are 
found collections of small bard marble stones, 
held In a mesh of fibres; so that, as the waves 
sweep by in the liquid, these are made to strike 
and rebound against the nerves. The spiral sheet 
of membrane which divides the cochlea receives 
the nerves from a main nerve which runs up the 
central pillar, and it has in its substance fibrous 
bars, which radiate outwards at regular intervals, 
like the key-notes of a piano, and, like these, each 
is supposed to rtfOeive and transmit to the nerve at 
its root a aeparate note. Thus the spiral sheet of 
the cochlea is supposed to be able to appreciate 



Fig. 7,— Hjup or AraiCAir EiJcraAirr. 
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difllerence in tone, and the lab3rrinth differences in 
the amount of sound. The nerves from all parts 
are collected into one bundle, but, as is usual with 
nerves wherever they may be found, the strands 
remain distinct. 

To assist the roatler in his conception of the ear, 
we may compare it to a house of business. The 
pinna is the house-front ; the tube Is the porch ; 
the drum-membrane the front door (closed) ; the 
drum is the hall ; a few steps, the ossicles, lead to 
an office, round which are convenient counters, 
closets, and passages, at which clerks enter busi- 
ness transactions ; while, directly communicating 
with this large office, cognisant of all proceed- 
ings, but reserving to himself any special busi- 
ness, sits the general manager, who has also a 
door direct to the Imll ; whilst at the back of 
the premises telegraph wires run to the London 
agent. 

The external car of brutc.s is often so marked a 
feature in the outline of their bodies, it adds so 
much grace and finish to the head, its movements 
g^ve such animation to the gestures, and it is itself 
an organ so ornamental, that it is almost super- 
fluous to remind the reader that its form and 
foldings are very various throughout the class 
Mammalia. Everyone who is alive to the beauties 
of animated nature— and there are few who are 
dead tb their attractions — mu.st have looked with 
delight on the car of the squirrel, with its tassel of 
soft brown hair. Tlmt universal favourite, the 
rabbit, the dainty little fenneo fox, and even the 
fallow deer, despite the maje.sty of its horns, 
would all cut but sorry figures without the external 
ear. 

Among the strangest forms of ears we may 
mention that of the African elephant, which makes 
him look like a warrior armed with a double shield. 
So flat and ample are these ears that Sir Samuel 
Baker cut a tolerably good mattress out of one of 
them. The membranous and delicate ear of our 
larger English bat is proportionately as monstrous, 
but instead of being flat, its foldings are so decided 
that it looks like an ear within nn ear. The long 
trumpet-shaped car of ruminants and horses, 
capable of being turne<l in any direction, is ad- 
mirably suited by its shape, and by the fringe of 
hair which encircles it, and partially extends across 
its orifice, to accomplish the double purpose of 
reoeiving aerial waves, and excluding any small 
particles of dust, rain, or hail which would other- 
wise get down to the sensitive tympanum. This 
oflSce of protection is, indeed, by no means unim- 
portant, as any foreign body on the drum membrane 
causes exquisite annoyance, and the steadiest horse 
will become restive when thus troubled. In the 


setter and spaniel dogs, the function of protectioii 
seems paramount to that of collection of sounds,* 
so that the thick matted ear hangs down, when at 
rest, right over the orifice of the ear. 

It has been remarked, that while the ears of 
carnivorous animals are directed forwards, those of 
herbivorous animals are turned backwards ; so that, 
in the pursuit of the latter by the former, the ears 
of both are so placed as to catch the sound from 
the object whose movements it is of the highest 
importance they should be acquainted with. 
Perhaps this idea has been dwelt on too much, yet 
everyone must have noticed how the cat, the fox, 
and the ferret carry their ears pricked forward, 
while the ears of the deer and hare axe at least as 
readily turned backward as forward. In the case 
of the hare, however, the shape and direction of 
the ear seems to be given in relation to the habit 
it has of crouching in its form. While in its 
form, the long ears stretch along the flanks, with 
their orifices turned outward, and must be very 
efficient in apprehending the sounds which pro- 
ceed from the feet of man or dog as they beat the 
stubble. 

The concha, or external ear, is very generally 
found throughout the whole of the class Mammalia, 
hut in a few it is “ conspicuous from its absence.’^ 
Thus two of our native insectivorous mammals, the 
mole and the shrew, are without it. In the whale 
and his tribe it is not only absent, but the very 
foramen which leads to the internal ear in this 
enormous animal will scarcely admit a pin. Indeed, 
this entrance to the ear seems to be retained only 
to establish or strengthen the affinity between the 
whale and the land mammalia, for the impressions 
of sound arc probably conveyed to the internal ear 
through the substance of the animal’s body, as in 
the case of fish. The tympanic cavity, however, is 
kept supplied with air by a eustachian tube that 
communicates with the passage which runs to the 
blow-hole near that orifice ; so that when the 
monster discharges the air from the reservoir of its 
lungs with so forcible a jet that it carries the sea- 
water before it like a fountain, the air of the 
tympanic cavity is, at the same time, partially 
renewed ; and when he plunges once more unseen 
into the depths, this cavity is in communication 
with the air he carries with him. This arrange- 
ment, whereby sound, which has been conveyed 
from the exterior through -the solid structures of 
the body, is made afterwords to traverse, or to be 
regenerated in, an internal air cavity, is not un- 
common among the denizens of the water, and 
sometimes it is cffecte<l by such singolar con- 
tri^'anoes, as we shall find when we describe the 
ear ^ some fishes, that we are almost justified in 
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SQpposing that thero is some qualit j in the vibra- 
* tions of an elastic fluid, like the air, which makes 
it a better medium for transmitting sound to the 
nerYe fitted to receive such impressions than those 
inelastic or solid media in which its vibrations are 
more energetic. This is the more singular, because 
in no case is air or gas the last substance through 
which sound passes to the sentient nerve, only it 
seems desirable that it should be one link in the 
chain for conveying sound. It is difficult to con> 
ceive bow the message should be made more dis- 
tinct by the fact that air carries it for one postal 
stage in the central part of its course, yet this 
seems to be the case. 

In the case of the whale, the bony sheath of the 
tympanum is not embedded in the substance of the 
earphone, as in other aninjuls, but hangs below it, 
and is shaped like a scroll, or like the shell of a 
volute, or bulla, with a very thick column or inner 
central part, and a very thin outer lip. By this 
thin outer margin of the scroll it is attache<l to tlie 
remainder of the ear-bone, but the attachment is 
so slight tliat in the dry skull it is ea.Hily broken 
off. In some geological strata this part of the 
ear-bone is found commonly, while the other bones 
of the whale are rare ; and some attribute this 
anomaly to the easy severance of the bone, by 
fracture, from the rest of the skull, just mentioned. 
It i.s supposed tlmt from the huge rotting carcase, 
distended with gas, and beaten about by the wave.s, 
the dense tympanic lK)nes may have dropped and 
been quickly covered by preserving sediment, while 
the remainder of the animal drifted to shore, and 
being left to the influence of the atmo8j)herc, left 
no other vestige behind to attest the presence of 
these whales in the ancient seas. 

We have dwelt thus long on the outer courts of 
the ear — in the animals that give suck to their 
young, because the variety displayed in these non- 
essential parts of the ear is not shown ip the parts 
of the internal or essential ear. All the parts of 
the internal ear — the semi-circular canals, the vesti- 
bule, with its oval hole, and the coclilea — are always 
present in all mammals. There are, however, some 
slight differences in the proportion of the parts: 
thus the so-called circular staircases which mount 
the cochlea have three and a half turns, or whirls, 
in the guinea-pig and porcupine, and only one and 
a half in the whale, and in this last it can scarcely 
be called a staircase at all, as it does not mount 
upwards, but curls inwards on the same plane, like 
the hollow of the shell of the nautilus, instead of 
that of the trochus or top-shell. There is some 
variation also in the little chain of bones which 
spans the drum from the drum membrane to 
the oval bole ; thus the stirmp-bone bM no 


perfomtion in the lower mammals. These slight 
differences, however, do not invalidate the stat<^ 
meat that the ears of all mammals arc made 
on the same pattern ; and if the reader have the 
|)atienoe to accomplish the by no means easy task 
of dissecting out from its bony case the ear of any 
such animal, while referring to the description of 
the human ear, given in the ftrst part of this 
article, he will l>e able to identify the several parts, 
or if he fail to do so, ho may search again, for 
they- ore all thero, though minute and difficult to 
trace. 

The efficiency of the sense of hearing in brutes 
is a matter of notoriety. Whoever has hod the 
opportunity of w^atohing a herd of wild animals, 
while unobserved by them, will have l)een atruok 
with the vigilance with which each unaccustomed 
sound is remarked. The electric start, by which 
every individual of the community is thrown at 
once into an attitude of attention and preparation 
for a hasty flight, is a beautiful sight. When we 
remember how many animals are nocturnal in their 
Imbits, how many fin<l their home in dense tangled 
forests, and also how necessary it is that dispersed 
members of a gregarious tribe, the sexes of wan- 
dering species, the helpless young, and protecting 
dams, should be able to find each other, it is not 
surprising that this sense is made so wonder- 
fully acute. So much is this sense relied upon 
for the above-named purposes, that the crafty 
backwoodsman finds no l>ettor expedient for allur- 
ing shy game within reach of his rifle tlian by 
imitating the call of the species ; yet so discrim- 
inating are the wild animals that the slightest 
error in the intonation, or even the frequency, of 
the cry will send them scampering away from the 
ambush. 

It would seem as though man, who employs this 
organ so generally in the higher uses of the mind 
and soul, necessarily sacrifices to these uses some 
of the acuteness to mere sound of which the ear 
is capable. The savage starts like the brute when 
a sound such as the European would fcaroely be 
aware of reaches him from the distant hill; but 
civilised man, who passes his life amidst the hum 
of crowded cities, striving rather to abstract his 
thoughts from intrusive noises, and directing his 
attention, even when most attentive, to the thoughts 
that sounds embody rather than to the sounds 
themselves, is at a disadvantage when brought 
into contact with the unthinking brute, and he will 
sometimes pass through scenes teeming with life, 
and think them inanimate solitudes, because he, 
the object of dread, has no corresponding acuteness 
of observation to detect the animals which hide 
themsdves at his approach. 
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LIGHT. — III. 

[Continued from p. 180 .] 

THB BBFLECTION OF LIGHT. 

BOFLBOnON OF LIGHT FBOM A LOOKING-GLASS. 
Whbn the sun ie out one may cast a bundle of 
rays of light about in any direction nearly by 
facing the sun with a plane mirror in one’s hand 
and slightly varying the inclination of the face of 
the glass, from which it is apparent that the 
light of the sun, after falling on the face of the 
mirror, is sent back. This is termed Reflection. 

Try the experiment in sunlight, fixing a perfectly 
straight darning-needle on to the face of the mirror 
in a perpendicular position with a bit of wax. Now 
suppose from where you stand you have sent a 
bright spot of light on to the side of a building. 
Consider the position of tliis spot of light, of the 
sun, and of the mirror. A line drawn from the sun 
to the mirror, and thence to the spot on tlie wall — 
in other words, the path of the light— makes an 
angle which the upright (hirning-noedle biseets, or 
equally divides. Make this angle of incident and 
reflected sunlight ns small or as large as you will, 
the same thing is always noticed, viz , that the 
perpendicular drawn from the surface of the glass 
makes the angle at which the light falls on tiie glass 
equal to the angle at which it is reflected. Let a b 



(Fig. 20) represent the perpendicular drawn to the 
•urfaCMi of the mirror M, e ^ the direction of the sun's 
rays falling on it* and h d tlie direction of the re- 
flected rays ; then the angle abc equal to the 
angle ahd, skein called the angle of incidenoe, 
and. « > d the angle of reflection, and this law is 
usually eKpressed by saying that the angk ^ 


ineidenee U eqwU to the erngle of refleetUm, Aim 
eh^abt amd d h a/re abna/y% in the tamepla/ne, • 

fobmation of an image. 

Next let M represent a still sheet of water like 
the surface of a pond. The light of a star falls on 
its surface, and the eye being placed at c sees the 
image of the star; the path of its incident and 
reflected rays is therefore represented by the lines 
dh^ he. Now when the light from a body enters 
the eye, it does so in a straight path, and the body, 
in keeping with past experience, is judged to ^ 
nt the other end of this straight line. Hence, 
in this particular instance the light from the star 
proceeding to the eye in the direction h c, the star 
appears to exist somewhere in that direction, and 
is seen as if it were at d\ We observe an image of 
the star in the water, apparently behind it, and this 
image is caused by reflection. 

We see bojiies which are non-luminous by means 
of the light which is reflected from their surfaces 
to the eye ; and seeing that non-luminous bodies 
are visible to us in dayliglit in every conceivable 
position, whert' there i,» nothing inU'rposing between 
them and the eye, it follows that light must be 
reflected from their surfaces in every possible 
direction, and it is said to be diffused light. The 
light from a piece of white paper is diffused light. 
Examine the surface of the paper with a lens, and 
you will find that it is uneven and presents minute 
reflecting surfaces in every direction 

FORMATION OF THE IMAGE OF A NON-LUMINOUS 
BODY. 

In considering how a reflected image is produced 
in a looking-glass we are dealing with the reflection 
of a vast number of points of light or of reflected 
light in fixed relative positions. Thus, if a boy c 



stand in front of a large mirror A B (Fig. 21), he seea 
an image of himself standing as it were bdiind the 
mirror in the position d. Now take points of 
reflected light 1, 2, and 8 in fixed relative positionB ; 


LIGHT. 
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thej m each itflected from the eeifm of the appamiGjflythroiightheflainewithoiitfiiigeingite 
^UiM to thereof the observer in a direction re- feathers. Here yon have the secret of the stage ghost 
preeented by the arrows, the angle of incidence in (Fig.22). A large sheet of glass, a m ag n i fl ed window 



Pig 22.-~PKFP»a’i Ono«T 


each case being equal to the angle of reflection pane, is placed in front of the stage inclined at a 

As each reflect^ ray appears to come from some suitable angle to the audience, who can see through 

position beyond the glass the eye locates it there, it all that is enacted behind the footlights. An 

so that the points of reflected light 1, 2, and 3 object placed below and in front of the sheet of 

appear to have the positions 1^, 2', and 3\ and an glass will be seen by the spectators reflected from 

infinite number of reflected points each seen in its surface and will appear to be on the stage. All 

its virtual position beyond the glass constitute the necessary precautions are taken for keeping the 

virttfal image of the object e. A virtual image is audience in ignorance of the existence of the re- 

an imaginary one which cannot be seen in the air ; fleeting surface, so as to make the illusion complete, 

a real image exists in the air and may be seen when The conventional white robes of a ghost lend 

the eye is in a proper position, or may be rendered themselves well to this device, for they reflect a 

evident by a screen of white paper. maximum of light, and make an effective virtual 

image whi(^ seems to be behind the invisible and 
HOW A STAOB OHOST HAY BS HADE. transparent reflector. An actor may walk up to 

There are many practical applications of the the ghost and run his sword through it, or play 

laws of reflection, pure and simple, as e y., the pro- any other trick required in the act. 

dnetion of stage gluHtSt and the use of the helio- 
graph, etc. A few words will explain these. Pot PBIWCIPL* OF THB rxliogrape. 

a oaaHe flame in front of a window pane. You The principle of the heliograph is simpler still 
see its reflected image and it appea» to be outside, The piece oi looking-glass mentioned at tb# 

■0 that a sparrow bc^iplng on the sill may rise and eemmenoement of this lesson might be used fh» 
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reflecting a beam of light on to a dUtant hill instead 
of the house side, and there it would appear like a 
blazing disc, or like the windows of houses seen by 
the reflected light of the sun Now, if an object 
were brought in front of the mirror and only re- 
moved for a second the effect to the distant 
observer would be a flash of light, and the man 
with the mirror could vary the number of flashes 
at his pleasure. Hence, with a pre-arranged code 
of signals, it would be quite easy to convey intel- 
ligence to the distant observer, and with a similar 
arrangement of reflector on his part to receive 
news from him, oven if a hostile force were en- 
camped in the valley between. An arrangement of 
mirrors for carrying on signalling of this kind with 
ease and precision constitutes the heliograph, an 
instrument so often used by us abroad in our little 
wars where the telegraph has been unavailable. 

THE KALEIDOSGOPB 

The production of many Images from one and 
the same object is an interesting phenomenon of re- 
flection. Take two small looking-glasses and prop 
them up on the table at an angle to each other 
{Fig. 23). Next place a coin on the table between 



Fig 2J 


them and look into the glasses ; several images of 
the coin are fhe numljer increases as the 

angle between the two mirrors is made less and 
less. It is best to have the two mirrors without 
frames, and then the numl>er of images observed is 
found to conform to a very simple law, for it is 
equal to 360 divided by the angle at which the 
reflectors are inclined to each other minus one; 
thus, suppose the glasses make an angle of 45^, then 

360 

the number of images of the coin will be ^ _ —1=7. 

46 

By placing the inclined mirrors on a board with 
the degrees marked out one obtains a multiple 
which this rule may be 

A modification of this experiment gives us the 
XaUidoiOope (Figs. 24, 26). Two slips of glass jul\ 
oef, about eight inches in lengtli, with blackened or 
•ilvered backs, are inclined to each other at an angle 
of 60^, like the looking-glasses in the above experi- 
ment. They are put into a tube, where they are held 
in position at this angle. On to one end of the tube 


a sort of pill-box end is placed which can be tnmad 
round, the bottom of the lid consisting of two 
circular pieces of glass, a b,cd, the outer one, a b, 
ground, and the inner one, cd, not ground. A few 



Fig. 24 


coloured beads are enclosed in the circular box 
abed, and as the box is turned round these frag- 
ments of glass are for ever changing their positions. 
The other end of the tube is covered with card- 



board with a circular hole in it On looking 
through this hole while the circular box at the 
other end is tamed round, one sees a geometrical 
pattern made up of the coloured pieces of glass, 
and the design is changed at every turn of the box. 

REFLECTION FROM CURVED MIRRORS. 

Mirrors maybe plane or curved. A looking-glass 
is a plane mirror ; and a bomished metal spoon fur- 
nishes ns with a common illustratimi of a curved 
mirror. The back of the spoon is a convex mirror, 
and the front, or hollow, part is a concave minor. 
A little consideration will show that of these curved 
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mintvt tbm mtist be many kinds ; for there is a 
great Tarietj of cnirea 

Whan the oonfed mirror forms part of the surface 
of a sphere we have a spherical mirror, and it may 
be either concave or convex. The centre of the 
sphere of which the mirror forms a part is neces- 
sarily the odfUnt 0 / curvature , and so itds called. 

Now let ns consider the reflection of light from 
the Borfaoe of a concave spherical mirror. It con- 
forms to the same laws as regulate reflection from 
a plane mirror ; indeed, a spherical mirror may be 
considered to be made up of an infinite number of 
minute plane surfaces, to which lines drawn from 
the centre are perpendicular, and in reflection from 
these points, or minute planes, the angle of incidence 
must equal the angle of reflection. Hence, if a ray 
of light emanate from the centre r of a concave 



spherical mirror, the light will be reflected back to 
that point (Fig. 26). If two parallel rays r p and 
r'j/ fall on the mirror, they are reflected in such a 
manner that the angles of incidence, rpc and r ' y r, 
are equal to the angles of reflection, epf and c }/f, 
and the reflected rays meet in /. The point / is 
called the focus, and as there may be several 
foci, this one formed by parallel rays is called 
the principal focm. If, instead of parallel rays 
falling on the mirror, we had rays emanating 
from the focus /, they would clearly be reflected 
from the mirror parallel to each other. Suppose, 
however, the rays come from a point at /, they 
would clearly be no longer parallel when reflected, 
but would oome tc^tber or be converged to d. 
If the rays emanate from e^ then, as we have 
before stated, they wUl be reflected back to c ; and 
if, flzudly, we consider the rays of light as emanating 
from a point nearer the mirror than /, then the 
reflected rays would spread out, as if coming from 
a point V beyond the mirror ; in short, they would be 
iivmgmd. The point r beyond the mirror is called 
a eiHaaf focus. 

TBM FOBVATIOH OF IMAGES Ut CONCAVE 
MIEBOBS. 

U the convex side of a watch-glass be smoked 
with the flame from burning paper which has been 
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wetted with turpentine, we get a concave mirror 
which will serve to show the nature of the Images 
formed by it. Y^ben the object Is at a dlatanoe 
from the mirror equal to the length of the radius of 
curvature cc^ (Fig. 27), we see on inverted real 
image, under suitable ciroumstanoes, of the same 
size os tlie object ; when the object is farther away* 
we have still an inverted real image, but of a leM 
Mze. The object may be placed at a lees distance 
from the mirror than sc'— as, e.g., between the 
focus /and the centre of curvature c— when we get 
an inverted real image of gmitcr sise ; whereas if 
the object be nearer still -us, e.g., between the 
mirror and the focus /—the image is upright, 
virtual, and of larger size than the objeet. 

Each of these cases may be demonstrated gemue- 
tricully. Let us take os an exiuuple the seornid 
cose (Fig. 27), where the object A B is farther away 
than the centre of curvature c From the point 
A rays fall on the mirror in every direction. Draw 



the rays A ^ and Ac', and their reflected rays will 
meet in A\ and here we have the image of A. 
Similarly draw the rays Bft and Bc', they are 
reflected to b', where wo have the image of B. 
And all intermediate points in A B yield images 
whose positions ore Intermediate between A' and B', 
forming one whole image a'b', real, inverted, and 
less than A B. By similar methods and reasoning, 
one might demonstrate geometrically each of 
other cases. 

THE UBK8 OF RIFLECTOBB. 

The reflection of light is largely made use of lor 
utilising illuminating power. A reflector of ooneave 
or convex form for this purpose is a 
common object in shop windows. The 
electric searchlight, employed so largely 
in the Navy, is another example of the 
use of a concave reflector. Here, how- 
ever, the curve of the reflector is not a 
portion of a circle, but of a parabola 
(Fig. 28). A parabolic mirror, with a 
luminous souroe at its focus, is better ^ ^ 
adapted for reflecting parallel beams of light to a 
great distance than Is the case with a spherical 
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miiTOrt In the searchlight used on board ship a 
strong electric light is placed in the focus of a 
parabolic reflector ; the rays fall on the mirror, and 
are reflected outwards in a parallel direction, so 
that when the searchlight is directed on to an 
object a distance away there is a concentration of 
electric light rays on it 
‘ , THE PHOTOPHONE. 

A phrabolic reflector is used in the photophone ; 
and this instrument may be explained here, so far 
as its working depends upon light (Fig. 29). A 
mirror M reflects sunlight on to anotlicr thin glass 
mirror at D. The glass mirror at D is so thin, that 
a-voice at the mouthpiece o at the back of it 



throws it into vibration ; and, consequently, the 
rays are reflected in a disturbed state, so to sjK'ak, 
on to the distant parabolic reflector R, where they 
are converged to the focus r, and received on to 
selenium forming part of an electric system in 
which there is the teloplione t. At this telephone 
the observer hears what was spoken at o, although 
only sunlight kas passed between. 

OAP8TIO CURVES. 

The observations respecting reflection from a 
spherical surface only hold true for small portions 
of such a surface. If light bo reflected from a 
large part of a hollow sphere made into a concave 
1 ^ reflector, it is not all brought to one focus, 
n but tHe rays intersect in many points, 
which form a luminous curve, spoken of as 
\ a caustic curve. A caustic curve may be 
\ ll seen in a very simple manner. Take a 
• \a glass drinking- vessel, and fill nearly to the 
W top with milk ; hold on one side of a light, 
^ so that the rays may be reflected from the 
|i|g inner circular surface on to the milk; a 
oauatio curve is seen on the surface of the 
milk. Or, better still, take a strip of thin polished 
metal or tin plate, and bend it into a curve ; now 
let it rest on a sheet of white paper, with rays of 
the son reflected from the oonoave surface on to 
the paper; caustic curves will be seen on the 
paper, as repreeepted in Fig. 30. This defect 
unfits gpheiit^ mirrors for many purposes, where 
parabpUo mirrors have to be emj^oyed instead. 


SPANISH. — VI. 

[Coniinwd fr<m p. 172.] 


Abogsdo, laipyer, 
barrister. 

Abora, now. 

Bamto, cheap. 
Costi^o, pun- 
Mhed. 

Creado, ereaUd. 
Crhi, 1 believe. 
Uillgunte, diligent. 
Ecoiidinico, econo- 
mical. 

Escrito, written 
Enj^anado, deceived. 


Vocabulary. 


Ea preciao, 
Preciao 


Feliz, 


)U U 
' ynecee- 
'* jeary. 


. •ary. 
fortunaUt 


Frugal, frugal. 
liiiprudeute, impru- 
dent. 

J6\eu, young. 
Lindo, pretty. 
M6noa, Use. 
Negligente, negli- 
gent. 


Nudcs, never. 

Ojalil 0 thatr 

would that! 

Peque&ft, lUUe, 

small. 

Pretende (he) pre- 
tends. 

Probable, probable, 

Prudente, prudent. 

Puede (A«) can, (hs) 
is able. 

Puntaid, punctual. 

Quiero, I uHeh. 

Itoldjtdo, soldier. 


Model Sentences. 

Madrid era pequefta, ]>ero Ne cr^ que tu mas dill- 
ahora es grande, Madrid was gente que yo, I do not 6«- 
small, but now u large. lieve that ih^ art more dilir 

Ea posible que V. no pre- gent than I. 
niiadu, it is jtoesible that you Pedro aeri abogado, Peter wlU 
may not be rewaided. be a lau^yer. 

Si yo fueae rico, no aeria ao- Siendo corao V. ea tan negli- 
berbio, if I were rich, I gente, ^qulen le daiii 4 V. 
should not be proud, llbros f being so negligent as 

you are, who will give you 
books? 

Exercise 23. 

Translate into English : — 

1. Soy hijo del juez. 2. Tfi eres jdven. 3. 7 Soy 
yo rico 7 4. VV. son jbvenes. 6. Pedro es robusto. 
6. Este libro es de Maria. 7. Estos tenedores son 
do plat a. 8. V. es Espaftol. 9. W. son Alemanes. 
10. Somos Espafioles. 11. Sois Inglesas. 12. Son 
Inglesos. 13. Soy Aleman. 14. Es medico. 15. 
Mis hermanos eran sombrereros, pero ahora son 
carpinteros. 16. Eras pintor. 17. Yo era abogado. 
18. Eran soldados. 19. frames zapateros. 20. W. 
eran libreros. 21. Ella no era una hermosura. 22. 
I No era yo mas robusto que 61 ? 23. [ Eran aboga- 
dos? 24. Erais impresores. 26. El hombre fu5 
creado. 26. Fuimos castigados. 27. Fuiste caati- 
gado. 28. VV. fueron premiados. 29. Fuisteis 
castigados. 30. i Ful premiado 7 31. Ful jdven. 

32. He sido desgruciado. 33. Has side premiado. 
34. Hemos sido castigados. 35. Habeis side fieles. 
36. £1 abogado ha sido desgraciado. 37. He sido 
feliz. 38. Mi hermana habia sido impmdente. 39. 
Yo babia sido oastigado. 40. W. habian sido im- 
prudentes. 41. Ser4n premiados. 42. Mis hermanos 
serAn abogados. 43. Maria serA una hermosura. 
44. Ser5 m6<lico. 45. Serais soldados. 46. W. 
serAn premiados. 47. £1 vino serA barato este alio. 
46. No 84ran premiados segun bus obras. 49. 86 
bueno. 50. Sed puntuales. 51. SeAmos buenos y 
sAbios. 62. S6an las criadas castigados. 53. S6an 
W. felices. 54. S6an los impios castigados. 56. 
S6a el impresor premiado. 66. Quiero que mis 
amigos sean buenos. 67. Quiero que seas felix. 
58. Es posible que no seas pofaio. 69. Bs ^l«) 
poiflble que Juan no sea oastigado. 



SPANISH. 


EXXBC718S 24. 

Translate into Spanish :~~ 

1. I axQ a soldier. 2. Thou art a lawyer. 3. 
They are young. 4. He is diligent. 6. Ye are 
negligent. 6. She is small and pretty. 7. You 
( VV.) are prudent. 8. Am I imprudent ? 9. The 
spoon is of gold. 10. The ladies are Frenchwomen 
11. You ( r.) arc a Spaniard. 12. Ye are Eng- 
lishwomen. 13. We are Gormans. 14. I am an 
BhigUsUmau. 15. She is a Spanish woman. IG. They 
are shoemakers. 17. Peter was an innkeepiT. 18. 
Thy father was a baker and now is a bookseller. 
19. Thou wast a physician. 20. We were shoe- 
makers. 21. Ye were lawyers. 22. You (T.) were 
a judge. 23. Tiiey were j>riiiters, but now are 
carpenters. 24. Were^ not* m> * sisters* as culpable 
as she ? 25. 1 was a general. 2G. 1 was punished 
27. This letter was written for my motlicr. 28 
We were punished. 29. They were rewardtHl. 30. 
My mother has been unfortunate. 31. Thou hast 
been rewarded. 32. They have been faithful. 33 
1 have been punished. 34, She has been In^autiful 
35. YouCrr.) have been rewarded. 30. You ( T.) 
have been faithful. 37. We had been imprudenf. 
38. You ( P!) had been rcwardetl. 39. Yo hmi lieen 
punished. 40. John will bo a soldier. 41. You 
< VV.) will be rewardcil. 42. Thou wilt be punished. 
43. Peter will be richer than John, but John will 
be less ignorant than Peter. 44 Flour will be 
cheap. 45. Never wilt thou Ik* a judge 40. Will* 
the^ male servants* be rewarded? 47. The good 
shall be rewarded, 48. B<* ye faithful. 49. Be 

thou punctual. 60. May John be as faithful as 
Peter. 61. May you (Kr,)be very fortunate. 62. 
1 wish that (que) John may be rewarded, 63 1 
wish that you ( P) may be economical. 64. It is 
very probable that ye may never be rich. 56. It 
was necessary that they should be punctual. 56 
It was necessary that we should not be negligent 
57. Would not this bookseller be the better of the 
two? 68. If I were {xhould he) rich, I would be 
economical. 69. I do not believe that the physi- 
cian’s mother has {may hare) ever {jamde) been 
pretty. 60. O that I had (jthould hare) been frugal ! 
61. I wish to be prudent. 62. He who is a bad son 
cannot be a good father. 63. He pretends not to 
have been dec6ived. 64. Being so (tan) imprudent 
as tbon art, who will give thee money? 66. O 
that thou hadst {thouldtt have) been prudent ! 


CONJUGATION OP EBTAR. TO BE, 
INFIKITIVS MOOD. 


PmmU,—MtUr, to bo. Paot.^Hiber eaUdo, to hare 

O m rn d. BstSade. boom. 


htima 

m * rvil^ iifilTl 


PM Oertrndt-^mbUndo mth- 
da, haafmy bam. ^ 


Etna. Ktt6y, I am. 


INDICATIVK MOOD. 

^ Per/bd lad^nUt, 

* Siag. He est4do, f ham btm, 
Hat eetAlo. 

11a MtStlo. 

V. Ua eatido. 


lisUU 

KaU. 

V. twta. 

Plur. EstAtttoi. 

R»Uia. 

KsUn. 

VV eaUu. 

Imporfod 
Eatilia, I tta*. 

Eatibaa. 

EaUlta. 

V. vMtaba. 

Plur. Batabatxiua. 

KNtAlwiM. 

RaUt«n. 

VV. KaUbau 
Per/oct Deftuitr 
StHg. l^tuvp, I uxu 
Eatu\ (ate 
Eatuvo. 

V'. eHtt\vo 
Plur K8lu>itn<Mi 
KatuviMtoia 
E8tu\ i6ron. 

VV. eatuviaron 

Firoi Futvrr. 

Sing. Eatar^, I ihaU oi tvtH 
1 ) 0 . 

Eatanta. 

Bstanl. 

V. eatani. 

Pltn Eatar^uioa. 

Eatan la. 

Eatardn. 

V'V. aataran. 


P/ar. Hdinoa eatAlo. 

UaUia aaUdo. 

Han aaUdo. 

VV. ban asUdo. 

Firot Pluperfint, 

Sing. Hab(aoBtAdo./Mldfe«m. 
Ilabiaa aatAdo, 

Haliia aat^o. 

Y. hiliiaaatado. 

Plur. Hahlaiiiua eaUdow 
Ilablala aaUUIu. 

Habian eatddo. 

VV. hablan ealddo. 

Sfonnd PluperfuL 
!>tng. lldl>« aatddo, / kodbiMI. 
llub(at« aatAdo. 
tlubo ratAiio, 

V. hAbo aatddo. 

Plur llubtmoaeatddo. 

H ubiateia aatAdo. 
llubiAron ealAdo. 

VV. liuldAitm eatAlo. 

Socond Future, 

Stng. HabrA aatAdo, / thatt or 
%riU have ham. 

IfabiAa aatAdo. 

HabrA ratMo. 

V habrA aatAdo. 

Plur. HabrAnioa aatado. 
Habrdia eatAdo. 

HabrAn eatAdo. 

VV. habrAn astAde. 


IMPERATIVE MOOD. 

KktA, let me be, or may I be. 

EatA. be thou. 

No be hot. 

let him he, or may he be. 
Kate V., tK you. 

Kat^rnna, let u$ Ite, or may w« be. 
Eatiul, be you or ye 
No eateia, be not. 

Eat^n, Ut them be, or may they bo. 
EaUu VV., be you. 


BUBJUNOTXVE MOOD. 


Preoent. 

Sing. B»tb, 1 may he 


Perfeot IndefiniHo. 

Sing. Biya aalAda, I may ham 
been. 


RatAa 


X. eat^. 

Plur. Eat^moa 
Eateia. 
Eat^n. 

VV. eatAij. 


HAyaa eatAdo, 
llAya eatAdo. 

V. hAya eatAdo. 
Ptur HAyaiaoa eatAdOu 

HAyata eatAdo. 
IJAyan eatAdo. 

W. bAyan aatado. 


Jmpor/eei. 

Sing BatiiviAra, eataiia, eata- 
viAae, / would, ehould, 
might be. 

EatuvIAraa, aatarlaa, ea- 
tovlAaea. 

EatuvIAra, eataria, aatu- 
viAae. 

V. eatorfAra, eataria, 
eataviAaa. 

P2«r. BatavlAimoioa, eataria- 
moa, aatoviAaemoa. 


PluporftcL 

Sing. HnblAra, habrfa, hn- 
biAaa eatAdo, / teeald, 
ohooUd, might boat 
been. 

HubtAvaa, babriaa, ha- 
biAaaa eatAdo. 


HabiAra, habrk, bo- 
MAaaaalAdo. 

V. holHAn. habria, bo- 
blAaaaatAdo. 

Plur. HabiAnunoa, babria- 
moa, bnuAaemoa aa> 


EatarlArala, aatariaii. 
eatuvlAaaia. 

BatavfAtmii, aatarlaa, aa- 
tuviAaea. 

TV. aatav1AnM,aiUriaa, 
eattiiiAaao. 


HaMAralo, babrials, bo- 
bMaaia eatAdo. 
BoMAraii, habiiaa, hm- 


bablAaan 


tWAran, liMii 4 aa» 
iaao aMAdo. 
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fird 

ain§, 0i Mtuvtire, i/ / thould 

U, 

m MtmrMrei. 

Si Mta\i6re. 

Mi V. MtuvMre. 
jPIttf. Si ettavl^remoit. 

Hi entariintii. 

Si Mtuvl^ren. 

81 VV. Miuvi6r«D. 


Saoomt Fviurt, 

Sing. Bi habi^ «cUkdn, if J 
iJundi kav9 been. 

81 bubibrM MUdo. 

8i habiire rst4do. 

8i V. httbi^ eetiMln. 
JHur. 8i hubibremot ecUdo. 

8i hubibreie estAdo. 

Si bubiAren eatAdo. 

Bi VV. tanbiAren mUko. 


The different persons of the verb estar are gener- 
ally rendered in English the same as those of the 
verb ter ; but in Spanish these verbs are not em- 
ployed indiscriminatelyt the one for the other. Ser 
is used to affirm what a person or thing is naturally 
(or by nature), os well as habitual qualities, or ^rr- 
wanent or oharaeierlttio properties of an object. 
Ettar is used to affirm how anything exists at any 
period of time, or where anything exists. Thus the 
sentences, la donoella cs amahle, and la doncella 
est4 amahle, would each be rendered in English by 
** the maid it amiable " ; but in Spanish the former 
means “ the maid is amiable ” naturally or jjermon- 
ently, i.e. of an amiable disposition ; the latter 
means “ the mold is amiable for the time b<‘ing, 
though her disposition may be far from being 
amiable. •‘Mary is in the country” is rendered 
Maria eetd en el eampo, since ettar (and not ter) 
is used to affirm where a thing is. Jua/n et huerut 
means “ John is good,” affirming what John is ; 
Juan ettd bueno means “ John is well,” i.e., in good 
health, affirming how John is. 


Agrin, lour. 

Ani. ihtrt. 

Aqui, htrt. 

Bu«no, vmU. 
I'sliente. vuvrm. 
Cmmj^, country, 

Cansado, vftarj/, 
tired. 


Ciego, bliud. 
i Como ? how t 
CiSi, uHib. 
Contento, cofdin lid, 
jplmnd. 

i Ouanto ? hoiio 
muchf 


Vocabulahy. 

; Ddnde f whrrt f 

id Mftor T., Afr. r. 

Kufadailo, ungru. 

Enftinnico, sickly. 

Enfermo, sick, tU. 

Sn caaa, ni kotnr. 

Eaoribiendo, writ- 
iM. 

Fonda, bold. 

Inglaterra, Fug- 
(wid. 

La aeftora T., Mrs, 
T. 

iM uifiwitkT., Miss 

T. 


Lnego, soon, imrne- 
dUUsly. 

MMia, stocking. 
Mom, tabie. 
OcupaUo, busy, oc- 
eupisd. 

Peaiido, hsavy, 
Plomo, Isad. 
Preaente, preseul. 
Heda, silk. 

Bobre, upon. 
Hiempro, always. 
Triatr, lod, sorrow- 
Jkl. 


Model Sentences. 

4 C6mo eatA V. ? Katoy inuy ; D6n<le catA mi libro * Aqui 
bnono. How me you f I eatA. Where is my hooL i 
ttM very well. JIsix U is, 

Exsbcibb 25. 

Translate into English 

1. El Frances cstA on la oindad. 2. Sstoy cn la 
oalle. d. Est4n oontentos. 4. £st4iB enfadados. 
6. Bst4 ooupado. 6. Est4a en tu oaaa. 7. Los 
abogmdot est4n en la fonda. 8. ; Est4i8 cansados 7 
8. No estamos oansados. 10. ;D6nde e8t4 la 
fonda t 11. Aqui estA 12. ;D6ndeest4mi som- 
brero? 13. EstA sobre la mesa. 14. ^Sst4 el 
aeftorB. enoaaa! 15. EstA en oaaa. 16. ^SstAn 
W.buenos? 17. Estamos buenos. 18. Diego esiA 


en el campo. 19. Bstaba enfermo. 20. To estalm 
contento. 21. EstAbamos presentee. 22. EstabanP 
cansados. 28. Estabas enfermo. 24. ^No eataba 
V. en el campo? 25. ; Sstuvlsteis alii muchos 
alios ? 26. i Bstuvieron txistos ? 27. i Estuvo V. 

mucho* tiempo con el joes 1 2S. i Coanto tiempo f 
has estado en Inglaterra 7 29. Nunca hemos estado 
en Inglaterra. 80. He estado muy enfermo. 81. 
Juan estarA en su casa. 82. Estarto con V. luego. 
33. EstarAs presente. 34. EstarA con W. luego. 
35. Estemos oontentos. 86. BstAn presentee. 87. 
EstA el Agua caliente. 38. Es posible 'que estAis 
presentee. 39. 81 Joan estuviese presente, Maria 
estuviera contenta. 40. { OjalA no hubiese yo es- 
tado enfermo I 

Exebcisb 26. 

Translate into Spanish : — 

1. We are sad. 2. Ye are angry. 3. He is busy. 
4, The water is warm. 5. My father is in the 
city. 6. The printer is always occupied. 7. Thou 
art® always' busy. 8. Where is John's book? 9. 
Here it is. 10. Where are my spoons, knives, and 
forks? 11. Here they are. 12. How are you? 
(Lw it your worths p '/) 13. I am well. 14. How 

is Mrs. B. 7 16. She is well 16. How is Miss B. 7 
17. She is not very well. 18. Are you ( K.) tired ? 
19. I am not tired. 20. Is Peter in Madrid? 21. 
No, sir, he is in England. 22. The book is upon the 
table. 23. Mrs. B. was busy. 24. You ( W.) were 
present. 25. Ye were present. 26. Was not my 
father in the city ? 27. We were in the street. 

28. Thou wast with thy friend. 29. I was (perf. 
fief.) sad two years. 30. Wast thou there? 31. 
Was he there? 32. I have never been in England. 
,33. We had been very sick. 34. I shall be busy. 35. 
We shall be in our homes. 36. Ye will be pre- 
sent. 37. Peter will be with us immediately. 38. 
Be ye contented. 39. Hay he be contented. 40. 
It is possible that Peter may be in bis house. 

41. It is probable that the lavryers may be tired. 

42. 0 that you ( F.) had (might have) been present t 

43. The* judge* being' ill*, gave his money to his 
sons. 

The student can proceed to write and re-write 
all the parts of the verb ettar, continuing the 
practice till he has committed it to memory, and 
afterwards translate the following exercise on ter 
and ettar. 

Exebcisb 27. 

Translate into Spanish 

1. Thou art proud. 2. Thou art angiy. 3. 
Death is terrible. 4. We are in the street. 5. My 

* JfacAo ttoiqw, niieli Uns, tqnivalsDt to Ism/g tisM or a 
grsoi wkiU in Sagllth. 

CmuUo tUwspo, bow awob tteo, wssning kns hssg. 



8 PilKlS^< 


sa 


fsUier Ss very riob. 6. II7 mother is my sorrow- 
•fal. 7. Lead is heavy. & The milk is sour. 9. I 
am a German. 10. We are imprudent. 11. We 
are ill. 12. She is old. 13. She is contented. 14. 
My mother is blind. 15. My daughter is blind with 
(de) anger (ira). 16. Mary is beaatiful. 17. Lacy 
is busy. 18. John is good. 19. John is well. 2(k 
The spoon is of gold. 21. The spoon is upon the 
table. 22. The stockings are of silk. 23. The 
stockings are in the street. 24. The bo(dc is for 
Mary. 25. The book is in the hotel. 26. Here are 
the stockings. 27 My mother is sickly. 28. My 
mother is sick. 29. The buttons are silver. 30. 
They are writing. 31. Sugar is sweet. 32. They 
are wise. 33. They are sorrowful. 34. Where is 
tny hat 7 35. Here it is. 

CONJUGATION OP to kavt, 

INPINITTVB MOOD. 

SIMPLE TEMSEB. COMPOCVD TE^ES. 

Prosnl. —T«n^r, to have. Paat. — HsMr ienklo, to hare 

I*re$eiit Gerund. — Tenitodo, had 
having. PaM Gsrutut. —Hsbi^odo t«ni. 

J‘aet Participle, --Tenii\o, bad. da, having bad. 


INDICATIVE MOOD. 


Prevent. 


Perfect Indefinite 

Sing. TAngo, I have. 

Sing 

He tenido, I bait bout. 

TiAnea. 


Has tenido 

TiAne 


Ha tenido. 

V. tiAnr 


V ha tenido 

I'hir. TenAnu.**! 

Pint 

HAmos tenido. 

TruAia 


HabAis tenido. 

TiAnm 


Han tenido 

VV. tIAnm 


VV. ban tenido 

Imperfect. 


Firtt Pluperfect 

Sing. Tenia, I had 

Sinq 

Habia tenido, / bad had 

Teiiias. 


Habiaa tenid<i. 

Tenia 


Habia tenido. 

V. tenia. 


V. habia tenido 

Plur. leniainos. 

Plur 

Hsbiamos tenido 

Teniaia. 


Habiais tenido 

Tenian. 


Habian tenido 

VV tenian. 


VV habian tenido 

Perfect Definite. 


Second PVuperfrcl. 

Sing. Tuve, I had. 

Sing 

H6be tenido, I had had. 

Tuviste. 


Hnbiste tenido. 

Tdvo, 


HAbo tenido 

V. tAvo 


V hAbo tenido. 

Plnr. Tuvlmos. 

Plttr 

Hubimns tenido 

Tuvistcia. 


Hubiateis tenido 

TuviAron. 


Hubieron tenido. 

W. tnviAron. 


W hubiAron tenido. 

Firei Future. 


Second Future. 

Sing. TendrA, I ehali or trill 

Sing 

HabrA tenido, 7 ehall or 

have. 


will have had. 

TendrAa. 


HabrAs tenido. 

Tend (A. 


HabrA tenido. 

V. tendra. 


V. habrA tenido 

Plur. TeodrAmoa. 

Plvr. 

HabrAmoa tenido. 

TendrAU. 


HabrAia tenido. 

TendrAa. 


HabiAn tenido 

VV. tendrAn. 


W. habrAn tenido. 


IMPBEATIYB MOOD. 

Sieg. Tintpi, let me have, or nury t have. 

Ten, have thoik. 

No have nor. 

* Ttakr is seklom used lu an aoxfllary verb, and haber Is 
aeldom used as a tranalthe wrb. Thus, ** I hare money" 

uroald be tengo dtnaro ; and ** 1 have apokeo^ he hablado.^ 


Tdnga, M Mai hat*, atmaghaham, 
Sing. Ttefa V„ have gaa. 

Plvr. Taammoa, let ue have, or autf lar ftoae. 
TaaSd, have gem, or ye. 

No have net. 

Tdagaa, let Ihvee have, or aMtir they haw, 
Ttogaa VV.» have yea. 


BUBJtTNOnVg MOOD. 

Preeent. Perjhet lad^ntle. 

Siitg. T^nga, I may have. Sing. BAya taoido, / may I 


T^ngM. 

TSnga. 

V. t^ga. 
rfnr. Tengimua. 
Tengiia. 
T^ngan 
VV. t^ngan. 


BAyas tenUa, 
HAyataaido. 

V. bAya tenido. 
Plnr. HAyarooa taniilo. 

HAyaia tanklo. 
HAyan touido. 

W. hAyan tanido. 


Imperfect. 

Sing. Tuvlira, tendria. or tu 
vieae, / would, ekould, 
or might hate. 

TuriAraa, tendriaa, or 
tuviAoes. 

TurlArs, tendria, or lu 
viAae. 

V. tu\iAra, tendiia, or 
tnviAar. 

Plur. TuvlArainoa.tendriamoa, 
or tuviAaeiiius. 

TuviAraifi, tendriais, or 
rit\ios«ia 

TuviAran, trndrian, or 
tiuiesrn. 

V\' tuvlcran, tendiiaii, 
or tuvieseii 


Pimper/kt. 

Sing. BablAra. habria, or hu* 
biAae tanidoT / womtd, 
sAoakI, or wioM have 
had. 

HubiAna, habriaa, or 
bublAsea tanido. 

HublAra, habria, or bn- 
blAae tanido. 

V hublAra, iiabria, or 
hubtAaa tanido. 

riiir. HubiAramoa, babria- 
moa, or bubiAaeniua 
tanido. 

IIubiArala, habriata, or 
hubiAaeia tenido. 

IlabiAran, habrian, or 
bubiAaan tanido. 

VV bublAran, habrian, 
or bublAaeo tanido. 


Ftret Future 

Sing Si tuviAre, if I akould 
have. 

81 tuviArcH. 

8i tuviAre 
Hi V tiiviere 
Plur. Hi tuviAreihOM. 

Hi tu\ iAraiii 
HI tuvlAreii 
81 VV. tuviAren. 


Second Fmtare* 

Sing. Hi bnbiAre tanido, if I 
ehomld have had. 

Si hnbiAraa tanido. 

Hi hublAre tanido. 

Si V. hublAra tanido. 
Plur Mi hoblAramoa tanido. 

SI hubiArala tanido. 

Si bublAran tenido. 

Si VV. hublAraii tanido. 


Arclta, oil. 
Ayer, ueeterday. 
Itota, 6oof. 
Caiantura, fever. 
('alor, beat. 

Es astrafto, it 
etrange. 


VoCABULAItY. 
Frio, cold, eoldneee. 
Hierro, iron. 
Matumua, apple. 
Marmol, marble. 
Mamdria, memory. 
Mlel, hoi^. 

Noea, nid. 


Paoianola, patienee, 
Para, pear. 

BilU, oAair. 

So)«a, eoup, 

Suoeao, woerw. 
Tamor, Jhar. 
Vergtlansa, ekama. 


Model Sbntbncbh. 

E«a mngar no time rergUanxa, J uan liana oalor, John hae heat 
that u'oman hae not ehamv <i.e., John ie hot). 

(i.e., u noi aehamed). Tanga Pedro dinam, let Peter 

have money. 

Exebcise 28. 

Translate into English : — 

1. ^TieneV manzanas? 2. Tengo manaums. 8. 
VV. ticnen sillas. 4. Tenemos color. 6. Tienen 
vergtienza. 6. ^ Tengo yo verg^nta? 7. Tlenes 
vergGenza. 8. ^ Quienes tienen peras 7 9. Misber- 
manos tienen hierro. 10. Tenemos tenedores. 11. 
Ticnes cuchillos. 12. iQue especie de azdeartiene 
cl aldeano 7 13. Ella no tiene marldo. 14. Teite- 
mos una casa. 15. i Tenemos mesas 7 16. i Tienes 
candeleros? 17. La rosa tiene espinas. 18. V. 
tiene membria. 19. ; Tienen VY. sopat 20. TeneinoH 
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•110600. 21. El medico tanin conllaniBa en la 

Bfpafiola. 22. Ella no tenia Umpara. 23. Yo tenia 
nna roia. 24. Tenian dinero. 25. V. tenia una 
iii6dia. 26. Teniais plata. 27. Tenias oro. 28. 

tenia prudencia. 29. i Tenia yo zapntos ? 30, 
iJKo tenian mesae? 81. Tuvo axdcar ayer. 32. 
Tuve botones ayer. 33. Ella tuvo harina ayer. 34. 
Tnviiteis dinero. 35. Tuvimos lamparas. 36. Tu- 
viete candeleros. 37. No tuvieron espejoe. 38. 
^Tuviste una pluma? 39. Tuve una oasa. 40. 
Tuvimos mediae de soda ayer. 41. Ella ha tenido 
do 0 maridoi. 42. Han tenido muchos cuidados. 
43. Yo no habia tenido sopa. 44. TendriUi aceite. 

46. V. tendrA hambre. 46. Tendr4n vergilenxa. 

47. Habr6 tenido dinero. 48. Ten paz con todos 
los hijo« del xn4dico. 49. Tengan miel. 60. Ten- 
gamos eepejoe. 51. Tonga V. oonfianza en 61. 52. 
Bs potible qoe tengas aceite. 53. Quiero que 
Karla tenga ^nero. 64. Probable es que tengamos 
algon m6rito. 55. Quiero que VV. tengan candele- 
ros. 56. No era estrafio que yo tuviose dinero. 57. 
Bra preoiso quo no tuvidsemos az5car. 58. Juan 
tendria un tenedor. 69. |Ojal4 yo no hubiera 
tenido estas lAmparas 1 60. Si yo tuviere paoiencia, 
tendr4 suoeso. 

Exeboiss 29. 

Translate into Spanish ; — 

1. They have pears. 2. We have pens. 3. She 
is hungry. 4. I am thirsty. 6. I am afraid. 6. 
We are cold. 7. Ye have a lamp. 8. Who has 
nuts 7 9. Ye have looking-glasses. 10. What sort 
of buttons have you ( K.) ? 11. Have we marble? 

12. I have three sons and two daughters. 13. Ye 
have three brothers. 14. Kary has much confid- 
ence in the judge. 16. We were (imperf.) hungry. 
16. You (VV.) liad (imperf.) confidence in my 
brother. 17. Had (imperf.) we boots? 18. They 
had butter yesterday. 19. We had a fever yester- 
day. 20. Ye had chairs yesterday. 21. The shoe- 
maker has had much care. 22. 1 have had much 
iron. 23. Thou hast bad three daughters. 24. We 
have had two sons. 25. Mary has had a fever. 
26. Ye have had much money. 27. I shall have a 
candlestick. 28. She will have a fork. 29. Thou 
wUt be hot. 30. We shall be thirsty. 31. Have 
ye peace with all men. 82. Let him have pens. 
83. Let them have honey. 34. I wish that my 
mother may have fiour. 36. It is probable that 
they may have lamps. 36. I wish that I may have 
•ilk stockings. 37. It is possible that ye may be 
hungry. 88. It was (^m) not strange that they 
should bate pears. 39. It was strange that you 
(F.) should have oil. 40. If thou shouldst have 
boots, I would have shoes. 41. I do not believe 
that Peter has (say, way Aaes) had butter. 42. Oh 
that they had not had those books! 43. If my 


sons have (say, tluM have) patience, they will hat)^ 
success. 

The student can now write all the persons of the 
tenses of the verb tenSr^ as he has been already 
directed with regard to previous verbs. 


COMPARATIVE ANATOMY.—VIIL 

[Continued from p. 19S.] 

ABACHNIDA [continued). 

The mandibles spring from under the truncated 
front of the shield, and are directed down* 
wards. They have two joints, the thick descend- 
ing basal piece having attached to the outer 
part of its end a hooked claw, which works on a 
joint, so that the point of it can play from the 
side towards its fellow on the other side. When 
the claw is completely fiexed, it lies in a groove 
which runs along the far edge of the rear joint. 
This groove has its two walls generally armed 
with points or teeth. The maxillae, or under-jaws,, 
consist of two plates, the inner edges of which can 
bo approximated or removed from one another. 
Their edges and upper surfaces arc often studded 
with small spines. From the base and outside of 
these plates arise the long-jointed palps, which in 
the female end in claws like the legs. In the 
male a very complex organ is found, which can be 
doubled up into a rounded fist, and by this the 
adult male can be readily distinguished from the 
fenmle. The lower lip, or labrum, is of various 
shapes, but usually quadrate. The legs are seven- 
jointed. The first joint is called the coxa, or 
haunch ; the second, the trochanter ; the third, 
the femur. These last two form the thigh, and to 
this point the legs are like those of insects. The 
tibia, or shank, which is whole in the insect, is in 
spiders of two pieces ; while the foot, instead of 
being in five small bead-like joints, is of two 
pieces only, and they are of the same thickness aa 
the joints which precede them. The last joint haa 
two, three, or more movable curved claws which 
are often toothed like a comb. On the under side 
of both joints there are sometimes found pads, 
hairs, or spines, which can be opposed to the claws, 
and so form an effective hand for weaving. 

The abdomen is a globular or oval bag. It often 
overhangs the thorax in front. Its walls are very- 
flexible and elastic, as is necessary, in that at 
certain seasons it is distended with eggs. It 
contains the major part of the fat and liver masses, 
the organs of generation, and the web-secreting* 
glands. It is attached to the front segment by a 
very narrow stalk. Through this thin stalk, however, 
prolongations of almost all the organs of the body 
are ^carried. Thus the alimentary canal and the 
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mnall hteiiiir oontiniilAion of the nerrocw oord peee 
fh>m the oephalo-thorax to the abdomen* and the 
blood*^ftem ie oontinned forward from the latter 
to the former. If the spider be placed on its back* 
two plates* with a slit on the inner side of each of 
them* will be seen. These plates ooyer the breathing 
cavities. Between them is the opening of the 
generative organs. The anus is at the extreme 
end of the abdomen* and immediately below it 
are the polp-like jointed protaberances through 
which the silk of the web is forced or drawn. 
These are in three or four pairs* and they are per- 
forated at the ends with many small 'pores* to a 
number estimated at 1*000. We trust the reader 
has now a pretty clear idea of the outer form of 
the spider; and he cannot do better than verify the 
description by catching a spider* killing it in hot 
water* and then examining it with a Coddington lens. 

We proceed to describe the internal organs in 
detail. The mouth, 8ituate<l between the jaws, 
leads to a throat which runs a short way backward* 
then bends sharply upward, and then again back- 
ward, in a horizontal position. From the outside 
of this last-named flexible horizontal portion, 
which opens into a globular stomach behind, 
muscles run to the inner wall of the shield, and 
thus provide the means of sucking op juices. The 
lower oval and depressed portion of the stomach 
sends from each of its sides five tubes, which bend 
upwards, and then enter an annular second stomach, 
which is situated above the other. A solid mass 
lies between the stomachs, and to this a muscle 
is attached, which passes through the central hole 
of the upper ring-like portion, to be attached to 
the dors^ shield above. This muscle not only 
suspends the stomach, but, by contracting and 
relaxing, causes the lower sac to work like a 
bellows, and so stirs its contents, driving them 
through the side tubes into the upper stomach, 
and this favours the functions of digestion and 
absorption. Almost the whole nutritive process is 
carried on in the stomach, for only a narrow pro- 
longation of it is carried into the abdomen. Just 
before the exit, the intestine dilates into a roundish 
cavity, whioh is called the cloaca* and receives 
two ducts* one on each side, which are the ex- 
creting organs to remove the nitrogenous products 
of the breaking down of the tissues of the body. 
The ducts* three or four in number on each side, 
which enter the abdominal portion of the alimentary 
canal* proceed from the large masses of fatty 
substance which is collected into a mass of vesicles 
on either side of the bag-like hind segment. This 
armiigement would seem to be necessary on account 
of the precarious nature of the supply of food. 
These oreatures, having to lie in wait for^ their 


prey* must be able to {flay a waiting game ; and, 
they manifest* by their fleroeness when a stray 
viotim falls into their tolls* that they appreciate an 
opportunity which may be long before It is repeated. 

The heart lies immediately under the skin of the 
back of the abdomen. It is divided into four 
ohamlters* placed in a longitudinal series, and 
propels the blood forwards. It is contained in a 
loose membranous investment* whioh is called the 
pericardium. This is a reservoir for the blood re* 
ceived from the system, and it passes from this 
outer court of the heart into its four compartments* 
through small valvular holes, one to each compart- 
ment. The large vessel given off in front ipasssa 
into the cephalo-t borax, and there divides Into 
three pairs of vessels. The top pair goes to the 
eyes and month organs, the middle pair to the 
stomach, and the lowest pair to the legs. The 
blood from these is collected again* and flows 
through a long central vessel running along the 
floor of the body right to the spinnerets, giving 
off vessels to the skin and visoera* and also sending 
part of its supply of blood to the pulmonary sacs. 
After being distributed through the lungs, the 
blood is collected into a number of vessels which 
run from these along the sides of the body* mount- 
ing upwards, and discharging themselves into the 
pericardium. The lung-bags contain a number of 
fine leaves whioh lie close together like the leaves 
of a l)ook, and in these the blood is aerated. 

The nervous system in the spider is remarkably 
concentrated. A small double ganglion rests on 
the top of the throat* and sends cords to the eyes 
and jaws. This is connected by two cords* one on 
each side of the throat, to a large nervous star- 
shaped mass, which lies on the floor of the oephalo- 
thorax, and sends nerves to the legs* while from 
its hind part a thicker cord passes into the abdomen, 
and there splits into a number of small nerves 
which go to all parts of the viscera. Ths great 
star-shaped mass represents the whole chain of 
double ganglions* shortened, and compressed Into 
one. It will be seen that this arrangement is very 
much like that of the nervous system of the short- 
tailed Crustacea, or crabs. 

The glands of special secretion are of two kinds. 
The poison-glands lie in the cephalo-thorax* one 
on each side of the throat, and in the upper part 
of the mandibles. A duct from each gland passes 
to the point of the fang, and conveys a liquid 
which acts as a rapid poison to insects. 

The silk-secreting organs found in the abdomen 
consist of a great number of tubes, on which rounded 
clusters of follicles are found. These have fdso 
dilatations In their course. All the tubes end in the 
sj^nneret* and the substence they eecret^ Is a 
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Tun together, but that all the strands so formed 
from all the spinnerets are united into one cord. 
Ab the thread is evolved, the spider usually grasps 
lb with Its two hind feet, which may either con- 
solidate it or draw it out. The sticky secretion of 
the wob dries on exposure to the air. 

All the spiders appear to be silk-spinners, but 
they do not all apply their arts to the fabrication 
of snares. Fully one-half of them confine their 
weaving to the construction of cocoons for their 
W. or for lining or making tubes and tunnels 
into whioh they can retreat. Tiio little Salticus. 
which, dressed in a harlequin suit, courses over 
the upright walls that the hot summer sun shines 
upon, springs on its prey, first securing itself by a 
thread lest it should fall. Those spiders which 
spin snares do so according to very different 
a^hoda The spin loose, irregular webs 


under sides, back downwards. The chief of all 
spinners are the Epeirida, These spin vertical 
webs whose lines are all in one plane. The outer 
framework of these webs is necessarily irregular, 
because this is determined by the support on which 
it rests, but all within this is beautifully sym- 
metrical. Lines radiating from a common centre 
pass to the cords of the frame, and on these is 
sustained a close-set spiral line, whioh runs con- 
tinuously from centre to circumference, being 
attached to each radius as it passes them. These 
lines are very clastic, and will bear a good deal 
of strain. It is a peculiarity of these lines that 
they have on them, at regular intervals, beads of 
viscid matter, which does not dry in the air like 
the silk. A clew runs from the web to the neigh- 
bouring retreat where the spider hides ; and this 
would seem to answer the doable purpoae of 
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inldniiiiig the spider when the snare is shaken hy an 
aotaagled insect, and of affording it a way wbei^y 
at onoe to rush upon its viotlm. When the insect 
is powerful, the spider will wait till both ends of 
the body are attached to the web, and then, 
striding over it, it will hold the cords of sittach- 
ment tense with its wide hinddegs, touch the 
insect with its spinnerets, fix a thread to it, and 
then set it rapidly revolving with its fore legs, until 
the insect is completely enswathed in silk, like a 
mummy. The watch-box of the spider is usually 
under some leaf, but often it constructs a dome of 
sUk to protect it from the rain, etc. A most re- 
markable Instance of an animal formed for air- 
breathing, all of whose relatives live in air, having 
invaded the water, is found in the Argyronetc, 
aguoHca, which makes a dome under water, and 
then carries down air, which it places under its 
diving-bell. 

The scorpion is the type of another group of 
Araobnida. This creature is much more elongated 
than the spider, and its segmentation is very much 
more distinct, the segmentation of the abdomen 
furnishing its distinguishing characteristic. The 
thoracic shield, which is supposed to represent the 
dorsal half, is of eight rings. About the centre of 
this are seen two eyes, one on each side, and close 
to the mid-line, while at the front outer angles 
groups of simple eyes are found. All the jaws and 
limbs are supposed to belong to these coalesced 
segments. The succeeding segments of the back 
are as wide as the cephalo-thorax, while the 
remaining six are very narrow, and capable of 
moving on one another by definite joints in an 
up-and-down direction. The last segment has a 
hooked spine with its point directed downwards. 
This is the instrument of attack, and it contains a 
gland from which poison is ejected in the wound 
it makes. Thus the sting, instead of being in the 
antennal jaw at the head end, as in the spider, is 
placed in the very hind-joint of the scorpion. The 
bases of the legs almost obliterate the under 
segments or sterna of the fore part of the body, 
but the succeeding ones are well represented, and 
through four of them the slits which lead into the 
eight lungs are cut. Between the black horny 
back and front pieces of these segments is a white 
flexible membrane. In the six tail-pieces the top 
and bottom parts are united immovably together. 
The nature of the limbs is best seen in the illustra- 
tion (Fig. 28). The small forceps in front would 
seem to correspond with the mandibles of spiders, 
and the large and long pincers to the maxillary palps, 
while the four pairs of succeeding l^;s represent 
the legs of spiders and the hind walking-legs of 
decapod crustaceans. Thus it would appear |hat 


the hind foot- jaws and first pair of wnlkingdegi of 
crustaceansareabsent. The stomach in the scorpion 
is much simpler than in the spider, and there is 
scarcely any distinction of parts. The heart 
has eight segments, and the hind one, not being 
situated farther back than the broad part of the 
body, sends the blood backward by a vessel to the 
tail. Besides the ventral vessel, a sub-gangUonio 
vessel exists, which drives the blood to the longs. 
The coarse of the blood may be seen from the 
rough diagram below (Fig. 29). The nervous system 
consists of seven double ganglia besides the brain. 

The mites have a smooth bag-like body, with a 
small head united with if. They breathe through 


Fig. 20 »Bu>oi>-VAJOt’LAR Bwmi or Scomnos. 

trachea;, whoso entrance-orifices are situated on the 
under side of the body. Some, however, have two 
exit-holes for the tracheal system, one on each side 
of the mouth, through which they expel the 
air derived through the other openings. These 
creatures often live on the bodies of other animals. 
The shard beetle has almost always a multitude of 
them clinging to its body in the grooves between 
the segments of its body underneath. The organs 
of the mouth in these are usually converted Into 
sucking snouts, with points directed outwards, so 
as to secure the hold of the creature. 

There arc two other orders of very low grade. 
In one of these the body is completely like a worm. 
These arc internal parasites. The otlier order Is 
represented by a creature which inhabits the skin- 
folliclcs of the human face, generally fixing on the 
nose as its habitat. This starts in life with a 
worm-like form, and gradually shortens into a mite- 
like animal. The orders are defined as follows 

1, Pantojfoda.— Arachnids^ with the cephalo- 
thorax segmented into four pieces ; a rudimentary 
abdomen, and long many-jolntod legs; without 
true organs of respiration. 

2. Linffvatulina . — ^Wormlike Arachnida, having 
the habits of intestinal worms ; with sexes distinct, 
and no apparent organs of respiration. 
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8. Taurdigraia . — Hermaphrodite Arachnida., with 
«tiniip7 legs, and without organs of respiration. 

4 , AeaHna, — Arachnida, with biting or snoking 
months ; an unjointed abdomen united to the 
oepbalo-thorax ; second feeler- jaws foot-shaped ; 
with a tracheal system. 

6. — Arachnida, with biting jaws, 

stalked unsegmented abdomen ; second pair of 
feeler-jaws shaped like feet, and with combined 
lungs and tracheas. 

6. ArfAr<»^r<wfr«.-~Arachnida, with a distinctly 
jointed abdomen, breathing by lungs. 

MYRIOPODA. 

The Myriopoda, or Centipedes, are forms with 
elongated bodies on which there are a number of 
appendages similar in character to one another. In 
front of the head there is one pair of feelers, and 
three pairs of feet are modified to form foot- jaws. 
One of the orders of the class is remarkable for 
having two pairs of appendages on all but the 
more anterior segments of the body. They arc 
known as the Chilognatha, and Julus may be 
oited as an example. 

The other order has the Boolopendra for its type. 
The transverse section of this animal is of oblong 
form, and exhibits a flattened structure ; the broad 
horny back and belly plates are joined to one 
another on each side by leatheiy side-pieces, on 
which the limbs are set, and the breathing-holes 
open. The jaws of this creature are most for- 
midable, and a poison-bag within the body sends a 
very noxious secretion by a duct to the end of the 
fang. These creatures are carnivorous, and rapid 
in their movements, and their generative organs 
open at the end of the body, being in this 
respect, as in all others, more like the insects 
them the Julida. Peripatus is still more worm- 
like than any Myriopod. The limbs are only im- 
perfectly jointed, the traohem are much simpler 
and shorter, and the renal organs are of the annulate 
type. It has a wide geographical distribution, 
Mng found in the West Indies, the more northern 
parts of South America, South Africa, Queensland, 
and New Zealand. This wide distribution, added 
to its anatomical characters, indicates that it is a 
very ancient form, and it has been made the repre- 
sentative of a special group — the Protracheata, or 
ancestors of Arthropods with trachem. 

msECTA. 

In Inaeota, as in Crustacea or Arachnida, there 
are forms whose simplicity of organism and generid 
inferiority of structure make the comparison of 
them with the highest members of the other g^ups, 
with any idea of rivalry, absurd. Each class, too, 
culminates in organisms whose varied parts and 


elaborateness of detail seem to place them at an 
elevation beyond which it seems impossible to 
mount. In many respects, as in their respiratory 
and circulatory systems, the spiders seem to show 
an advance upon the Insecta ; while their larger 
size and the greater complexity of their nutritive 
organs claim for the Crustaceans a certain kind of 
superiority for them ; but we find in the class 
Insecta the greatest development of those peculiar 
excellences for widch the whole articulate branch 
is noted. The great characteristic of the Articu- 
lates is their external skeleton, and the adaptation 
of this to the purposes of locomotion is, so to speak, 
the aim of this sub-kingdom. Other organs and 
systems of organs are elaborated in an unsteady 
and fluctuating manner, sometimes appearing to be 
degraded, or altogether altering their type, as we 
proceed from one order to another ; but the per- 
fection of the external investment, and its better 
adaptation to the most efficient kind of locomotion, 
is seen in every upwafd step we make in our classi- 
fication. And it is in the class Insecta we find 
such marvellous finish and efficiency in this part 
of the organism as to fill not only the naturalist, 
but even the casual observer, with wonder. The 
strength and beauty of the elegant body and 
sculptured limbs— the delicacy and yet the power 
of the wings— the splendour of the colours, and 
elaborateness of pattern, whether expressed in 
these gorgeous hues, or markings and chasings — 
are all so exquisite that the dlass is a general 
favourite with all. As if to exhibit how unlimited 
may be the variety while the ground-plan is the 
same, we find a greater number of species in this 
class than in all the rest put together. One order 
of insects, the Coleoptera, has not less than 80,000 
diflierent kinds known to, and already desoribed by, 
naturalists, and yet so imperfectly has the search 
for these hiding and burrowing insects been carried 
out that it would not be a matter of surprise if a 
few years should double the number of known 
species. 

The reader must have seen insects so often that 
it seems superfluous to describe their general form 
and constant peculiarities ; yet we are so often 
accustomed to see without examining, and to 
examine without noting, that perhaps the fact that 
a fly or a gnat has six legs may new to some 
persons who have been plagued by these creatures 
all their summers. The body, then, of a typical 
insect in its final and perfect state consists of three 
well-defined divisions, called (beginning from the 
front) the head, the thorax (chest), and abdomen. 
So deep is the notch which divides them from one 
another, and so small is the stalk or ocnnection 
wh^ch unites them in bees and flies, tb^ . the 
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divlsioBS of tbe bodies of these insects onnnot 
escaped notice. In beetles and butterflies, the 
divisions, though not quite so marked, are evident 


are almost oonatantly present, but their fom is so 
modified in different insects that no general de- 
scription can be given of them. Usoally thej are 
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enoogh, but in such insects as crickets and plant- 
bugs they are traced with some diflSculty. To the 
head is deputed the faculty of sensation and pre- 
hension ; to the thorax the office of locomotion ; 
while almost all the functions of organic life, such 
as digestion and reproduction, are delegated to the 
abdomen. The bead is variously shaped, commonly 
fnsembling a disc, and presenting a flattened but 
still convex surface forwards, on the expanse of 
which axe situated two antennsB or feelers. iKese 


jointed, but the number of the joints, their relation, 
size, and shape, and all connected with them, are 
so different in different families, that they often 
form an important means of distinguishing one 
family from the other. The mouth opens on the 
bottom part of the edge of the disc, while the large 
complex eyes cover the lateral edges, and extend 
often both in front and to the middle line at the 
top of the head. The oigans which, standing 
round the mouthy nxinister to all the accessory 
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functions of gaining and swallowing food, ha^e, 
though very diverse in shape, been harmonised by 
the labours of entomologists so as to represent one 
plan. There is in front the labmm, or upper lip, 
then two pairs of jaws, one pair behind the other, 
but each single jaw pla3ring from the side to meet 
its follow in the mid-line. Behind these is the 
under lip, which is sometimes very complex, being 
split into three or five divisions. When the mouth 
organs are spoken of as lips and lateral jaws, it 
must be remembered that these organs are so much 
modified that in some insects the terms seem 
hardly applicable. Thus, a reference to the illus- 
tration of the head of that insect which is found 
too commonly in our metropolis will show that the 
four jaws, though springing from separate roots, 
are united to form a single style-like puncturing 
apparatus, and this is enclosed in the lower lip, 
which is a tube through which juices are sucked. 

The head is so consolidated that it would at first 
sight suggest the idea that it consists of but one 
ring, corresponding with one annulus of a worm, 
and some have thought that this was really the 
case. There ore, at least, three segments in the 
head of on insect, and the appendages which cor- 
respond to these may be easily enough seen in such 
a form as the familiar cockroach. 

The first pair of appendages work from side to 
side and over the simple-toothed mandibles; on 
these follow the first pair of maaiUa, which consist 
of a number of separate pieces. The next, or 
second pair of maxilla, have their basal parts fixed 
in the middle line to form the labrum, or lower 
lip, of most entomological writers. 

The thorax, although it forms a more or less 
globular or cubical box, which lodges the muscles 
which ply the legs and wings, plainly consists of 
three rings or segments. This is apparent, not only 
on account of the number of appendages, but also, 
on examination, the plates of which it is composed 
show the linos of junction by sutures on the out- 
side ; while on the inside the edges of these are 
doubled in so as to form ridges, to which the 
muscles are attached. To the first segment, or 
jm>thorax, are attached a pair of logs. They spring 
from below, and are extended outwards. The 
second segment, or m^j^thorax, has a pair of legs 
below, and generally a pair of wings, springing 
from the back. The hind segment, or m^f^zthorax, 
has the same limbs as the preceding one. The legs 
are all jointed, the joints being of beautiful struc- 
ture. The limb starts from a movable plate wedged 
in between the fixed plates of the body ; this is 
called the coxa. Then comes a small joint which 
assists in allowing the limb to be rotated, and is 
called the trochanter. Beyond this is the femur, 


and to its end is attached, by a joint which only 
permits of an np-and-down movement, the nsnaHy 
long serrated or spined tibia. A string of five 
beaded joints forms the foot, the last of which is 
furnished with two carved books to lay hold on the 
minute roughnesses in the surface over which the 
insect crawls. Besides the claws, there are often 
two or three cushions of stiff hairs, which, aided by 
a sticky secretion, are very good sustainera of the 
light and strong creatures when they walk on the 
ceiling of a room. This description applies to the 
limb when most developed, as there is a vast 
variety in the composition of the limbs of insects. 
The legs are used not only for walking, but also for 
cleaning the body, the antennas, and the wings. 
They are sometimes famished with curious brashes 
and combs for effecting this purpose. The use 
which the working bee makes of its hind legs — 
namely, to store lumps of wax upon them, and so 
to carry a supply of this substance to its hive — will 
also occur to all bee-keepers. 


GERMAN. — XL. 

[Continutd from p. 188 ,] 

THE ADVERBS (emtinued). 

(4) ADVERBS FORMED FROM VERBS. 

Adverbs are formed from verbs by sufaxing to 
the radical part the termination -lu^. All adverbs 
so formed, however, are equally employed as ad- 
jectives, thus : — 

<Si(auMu^ (from to believe), credibly. 

(from flnrb-f rn, to die), mortally. 

(from fiag-f rn, to lament), lamentably. 
9WfrfIi4> (from niftf -f en, to note, perceive), per- 
ceptibly. 

(5) adverbs formed bt composition. 
Besides the classes given above, a numerous list 
of adverbs in German is produced by the union of 
various parts of speech. Thus, the word flRcife 
{mode, manner), combined with nouns, forms a class 
of adverbs employed chiefly in specifying things 
individually or separately ; thus, ft^rirnsetfe, step by 
step ; t^eiitoeifr, part by part ; trrjfmnNtff, drop by 
drop. SBeife is also added to adjectives ; 
tonfc, thievishly ; gliWflM^rwdff, fortunately. 

Sometimes an adverb and a preposition are united ; 
examples of which may be fonnd under the bead of 
adverbs formed from pronouns. 

Sometime^ adverbs are formed by the union or 
the repetition of prepositions ; as, through- 
out, thoroughly ; out through and through. 

Sometimes a noun and a pronoun joined together 
serve as an adverb ; as, mctnttfetil, on my side ; 
on this side ; aRcTtiiigl. by all meaiia 
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flomctimes cme adverb ii formed from aaotber bj 
ttie addition of a suffix ; as, Qciin^faiii, sufficiently ; 
sometimes by the nnion of another adverb; as, 
simiacrmc^, nevermore. 

Sometimes the several words composing a phrase 
are, by being brought into union, made to perform 
the office of an adverb ; thus, (for fAr n>atir), 

verily ; fonfl (for the obsolete fo »e ifl, if it U not), 
otherwise, else. 

COMPABISON OF ADVSHBS. 

Hany adverbs, chiefly, however, those expressive 
of manner, are susceptible of the degrees of com- 
parison. The forms for these are the same m 
adverbs as in adjectives. 

It must be observed, however, that when a com- 
parison, strictly speaking, is intended, the form of 
the superlative produced by prefixing «m should 
always be employed ; as, cr am fc^cnflfn, he 

writes the most beautifully {of all). 

If, on the other hand, we purpose, not to compare 
individuals one with another, but merely to denote 
extreme excellence or eminence, there are three 
ways in which it may properly be done .—First, by 
using the simple or absolute form of the superlative ; 
as, cr graft he greets or salutes in a manner 

very friendly, very cordially. Secondly, by employ- 
ing auff (auf-l-tol) with the accusative, or jum (ju4- 
tem) with the dative, of the superlative ; as, aufi 
freuntlictflr, in a manner very friendly ; jum fi^cnflen, 
in a manner very beautiful. Lastly, by adding to 
the simple form of the superlative the termination 
-citl; as, bffUnf the best or in the best manner; 
at the highest or at the most. 

THE PREPOSITION. 

The prepositions in German — that is, the words 
employed merely to denote the relations of things — 
are commonly classified according to the cases with 
which they are construed. Some of them are con- 
strued with the genitive only ; some with the dative 
only; some with the accusative only; and some 
either with the dative or accusative, according to 
oircumstances. 

In every language the use of prepositions is 
difficult to master. Even in English, where there 
are no cases to cause confusion, the prepositions 
are constantly misapplied. The cases in German 
render the subject doubly bard, and you must 
study this section with care. 

They may also, on a different principle, be divided 
into two general classes: the primitive and the 
The primitive prepositions always 
govern either the dative or the accusative ; the 
derivative prepositions are found, for the most part, 
with the genitive only. 


Table of thb 
0) rasKMiTiom oosstevkd 
WITS TBM osxrmrx. 


flnflatt, or 

Cbrt^. 

aatt. 

Tro|. 

^uffT^alb. 
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^alb, ^albcn, nr 
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(2) PREIHMITIONS 
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tHul. 
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©tgenabet. 
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9Rit. 


PRSFoamoBS. 

fUhjt. 3tt. 

Cb. 

(8) rsETcwirfoini oo ssjspn> 
WITH THK AOrVSATIVB. 

Itunt. Crater. 

9ar. Urn. 

Ccgrn, or gen. flBitei; 
O^nc. 

(4) nutrosmova coHararcD 
WITH TUi: DAT) vs OS A«- 
OeSATTVE, 

an. fiber, 

9uf. Untrr.; 

•Winter. sflor. 

3n. 

91eben. 


(1) PBEP08ITI0N8 CONSTRUED WITH THH 
GENITIVE. 

We now give again the prepositions governing 
the several cases respectively, with their proper 
definitions ; subjoining also some few observations 
on such of them os seem to require further ex- 
planation. And, first, we mention those construed 
with the genitive. 

anflatt, or (latt instead. 

without, out- 
side. [side. 

Tirtfcit, or ttrlfcti, on this 
^olbfn, or ^alb<r, on ac- 
count of. 

3nn«^atb, within, inside. 

Ofnfeit, or lenfeitl, on that 
side, beyond. 

Eiaft, by virtue of. 

Vangl (also gov. dat.), 
along. 

¥aut, according to. 

Dbcr^Ib, above. 

Trog (also gov. dat.), in 
spite of 

Orservatidns. 

n ft a 1 1 is compounded of an (ta) and Ctsfl {place), 
and these components may sometimes be separated ; 
thus, an 6rvb<fl flott, in the brother’s stead. In 
this case, the part Ctatt takes its pr(^»er character, 
which is that of a noun. 

^albcn, like wegra and nm — ivifUa, expresses motive* 
SItrictly speaking, however, falbes seems to point 


11m — for the sake 
of. 

Ungcac^tft, notwithstand- 
ing. 

Unietiifalb, below, on the 
lower side. 

llnfrrn, near, not far from. 

UttSHtt, near, not far from. 

9)crmUt(l|l, or mitulfl, by 
means of. 

IDrnnbgr, by dint of. 
during. 

flfiegra, on account of. 

3nfalgc (also gov. dat.), 
in consequence of 



THE NE\^ POPULAR EDUCATOR. 




to E motive that is direct, immediate, and special ; 
t 9 eg(n indicates an object Ip s definite and more 
diitwnt ; while utn — njilleii looks to the will, wlsh^ 
or welfare ol that wliich is expressed by the genitive. 
These distinctions, however, are not always re* 
jiarded, even by wi iters of reputation. 

^albfii or taltcr is always jilaced ajter the noun 
which it governs ; thus, t«< dScliel fatten, for the sake 
of money ; ^^ergnugrnl ^albet, for the sake of pleasure, 
-fraltcn is often united with the genitive of personal 
pronouns, in which case the final letter (r) is 
omitted, and its place supidied by t : tlius, mcmet- 
n (instead of meintrtaibrn), for my sake ; tcinet^alben, 
for thy sake ; ftinet^albrn, for his sake, etc. So, too, 
it occurs in the compounds on account of 

that ; ioe§^al6, on account of which ; wherein, as in 
«ufrr^aI6, innrrl^alb, obrr^alb, uiitcr^alb, the form ^ at ben 
is shortened into ^a(b In the last four ^a(b has 
the sense of part or side ; as, auf et^alb, out^i^?^, etc 

SDcgcn may either come before or after its noun ; 
as, w^n ber grogen ©efa^r, on account of the great 
daibger ; feiner (Siefunb^ett megen, on account of his 
health. 

Um<-n)iH(n is always separated by the genitive 
which it governs ; thus, urn ©ottet irlUen, for God’s 
sake. 

Ungfflditet may either jwrscedo or succeed its noun ; 
XhS, ungfac^tet alter >&mifrinfff, notwithstanding all hin- 
drances ; fcinel 8let$e< ungeaditet, notwithstanding his 
industry. 

4)ermbge, by dint or means of, indicates physical 
ability; as, mmbge bf« Slei^et, by means of industry. 
It thus differs from fraft, which points rather to the 
axercise of moral power ; as, fruft mrmcl 3lmtel, by 
virtue of my office. 

3ufo(g<, when it comes <^fter the word which it 
governs, takes the latter in the dative; as, bem 
6<fc^lc jttfolge, in consequence of (or pursuant to) the 
order. 

sang! and treg may also govern the dative. 


(2) PREPOSITIONS CONSTRUED WITH THE 
DATIVE. 


out, out of. 

Rufrt, without, outside 
of. 

by, near, with. 
iBbinfn, within. 

4iitgcgcn, towards, oppo- 
site to. 

4 h|ciiftbet, over against. 

oooloiiiiEbly with, 
m with. 


8lact, after, to, according 
to. 

next, next to. 

Wtbfl, together with. 

Ob, over, at. 

9 ammt, together with. 
6 ctt, since. 

IBan. from, of. 
to, at 

dswiber, against, omitrary. 


Observations. 

tsi indioEtes the the joetm, or the meUe- 
Wei whence anything is produced ; as, cuti bon ^fc, 


out of the house ; oul Sute, out of love ; oiif IhdKi 
ffat (»ctt bu 2SeUgem<utt,out of nothing has Godma^ 
the world. 

(Huger differs from au<, in that It denotes eitvation 
rather than transition; thus, au# bem 4aufe marks 
motion from or out of the house, while aufer bm 
$aufe signifies position in respect to the bouse, that 
IS, outside of the house, abroad ; hence comes also 
the signification besides, exclusive of; as, 9licmanb 
auger mir itar jugegen, no one besides, or except me, 
was present. 

SBet shows the relation of proximity or identity 
in respect to persons, places, times, etc. ; as, cr 
bet fanem iBruter, he resides with his brother ; 
bet bem ^aufe, by or near the house ; bei ber ®(fib|)fung, 
at the creation; bet metnet SInfunft, at or upon my 
arrival ; bet tern iJJlatc, in Plato, that is, in the works 
of Plato. iB e i is also used in making oath or pro- 
test ; as, bet Oiott ; bet nietner ®^re , by God ; by or 
upon my honour ; a use easily derived from the 
primary signification of the word. It should be 
added that the German bet (unlike the English by) 
is not ptoperly employed to denote the cause, 
means, or instrument of an action ; this is done by 
the words fcurcb/ ton, or nut • t^ fabre mit ber (Sifenbaljin. 

iBtnnen is used m denoting a limitation of time ; 
as, binnen a^jt Jagen, within eight dajs. 

(Sntgegen always comes after its noun, and 
denotes the relation of parties moving towards 
one another so as to meet : hence it gets the 
signification opposite to, over cugainst; thus, ber 
Jtnabe tJuft fetnem *J5ater entgegen, the boy runs towards, 
that is, to meet his father ; bem SBinbe entgegen, against 
the wind. 

(9$cgen&ber marks an opposite position of things, 
and, like entgegen, comes after its noun : as, bem 
4paufc gegenflbet, opposite to, or fronting the house. 

aiht signifies sometimes the relation of union; 
sometimes that of instrumentality ; as, tr orbettet mit 
feinem ffiater, he works with his father; mit einem 
tHieffer fe^neiben, to cut with a knife ; sometimes, also, 
it indicates the manrher of an action ; as, mit Omalt, 
mit ?tfi. 

in all its uses, has its nearest equivalent in 
the English word qfter; as, )ebn SWinutm noc^ iw«, 
ten minutes {f/ter four ; nai^ engltfc^ ©ibbe, q/Her the 
English fashion ; ber 9lafe naip, after (that is, foUoseing 
after) your nose ; b«n Cireme noc^, after (that Is, In 
the direction of) the stream; brr 49«f(^eeibiing ium^, 
after (that is, according to) the description ; six 
gegm notb ber 0tabt, we are going efter (that is, in the 
direction f towards, or to) the city ; Utt ig 
lUK^ Bmerifa befHmmt, the ship is bound after (that I#, 
for) America, etc. 

When direction towards a panan, instead of a 
plate, is indicated, } « is employed ; as^ ii| tecilc ga 
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uumm ®«t« 9^, I shall go to my father, 8ome- 
ignet na^iB used in connection with ju ; as, cr lirf 
ter ®tatt (m, he ran (literally, t^ier te) t4»mrd4 
the city. When it denotes direction fpif A, as in the 
phrase t«m Cirsme naO^, following or going iri^A the 
stream, it is put after the noun which it governs : 
so, also, when it has the kindred sense, acoi»rding 
ta : as, mftnfr IDlrinun^ niwt, according to my opinion. 
If, however, in the latter case, a genitive defninds 
on the noun under the government of the preposi- 
tion, fyrecede* ; as, na(^ tft ^efc^tetbun^ ^lUct'#, 
according to Schiller’s description. 

91c6fl and fammthave the same general signi- 
fication, together wUk ; but, strictly speaking, differ 
in this, that fammt not only indicates conjoint, but 
also timuliatieout action ; thus, %aron fammt frtiirn 
Gc^nrn foUen t^e auf fetn •Oau^t legen. Aaron 

together with (i.e., timultaneoxuly with') his sons 
shall lay their hands upon his head. 

O b is seldom used except in poetry. 

95 on marks tlie eowce or origin of a thing, and 
has the same latitude of signification as its English 
equivalent from ; thus, ttr Sffitnk lofbrt ton Often, the 
wind blows from the east ; (Mctic^t ijl non ibm, that 
poem is from (by) him. With a n or auf following, 
it indicates the extent of a period of time : ton ter 
vrftm gintbctt an, from earliest childhood on ; ven 
itintt 3ugenb auf, from his youth up. 

3tt primarily is a mere sign of iraneifion, but is 
made to denote a variety of cognate relations, from 
a state of motion to a state of rest. Examples best 
illnstrate its use ; thus, icb nnU ju mnnem 95atcr gr^rn. 
1 will go to my father ; imr rcifcn ju 9Baffcr unt ju 
ifante, we travel by water and by land ; ju iPferte, on 
horseback ; ju du^r, on foot ; ju •^aufr, at home ; ju 
lenrr 3(it, at that time ; rr fiat mub jum (for }u trm) 
IJlarttn gema<bt, he has made me (to become) a fool ; 
<r tbttt f4 mtr ju 8icb«, he does it to (»how) love for me. 
It is sometimes used as an adverb ; as, geb }u, go on ; 
JU vtd, too much ; ma<br tie XbiiT )u, shut the door to. 

Bum iter, againtt, contrary to, comes after the 
word which it governs. 

(3) PREPOSITIONS CONSTRUED WITH THE 
ACCUSATIVE. 

^tmb, through. Gonter, without. 

Snr, for. Urn, about, around, 

^egen or gen, towards. SBtter, against. 

JDbne, without. 

Observations. 

t^areb has its exact equivalent in the English 
word ihrengk ; as, btmb ri< €ftatt gebca, to go through 
Uie city ; bateb 3bwB fteiflaat, through your aid ; tol 
goafe 3abt taMb (where^ as often in English, the pre- 
position oomes after the noiinX ^ rekoU year 
tkremgk. 


gea (contracted, gtn) indicates motion tmeardei 
and hence has the signiftoation oppotUe U i but 
whether it marks direction towards in a nuuwer 
friendly or otlierwise must be determined by 
the context. In this respect it differs from wtbfr, 
againet, which denotes an opposition, doing or 
designing evil. 

Obnc and fenber are of the same import; but the 
latter is seldom usetl, and then only when the 
substantive has no article before it. 

Urn, like the English word ahout, indicates the 
going or l>eing of one thing around another ; and 
hence denotes also nearness, change of {>osition, 
succession, etc. ; thus, urn ten Htfcb to sit round 
the table ; totrf tnnrn 9>tantcl urn tub, throw thy cloak 
about thee ; um jtoet Ubr, about (literally, elose abont, 
i.e., exactly) two o’clock ; cinm lag um ten sntfcii, 
one day about another, that is, every other day ; 
rl tfl um ibn gefebrben, it is done about him, that is, it 
is over with him ; um Qildt ftulen, to play about (for) 
money ; um jebn Sabre ifinger, younger about (by) ten 
years, etc. Before an infinitive preceded by )u 
(that IS, before the supine, as it is sometimes chilled), 
um denotes purpose ; as, um 3bnm )u leigen, in order 
to show you ; u m ju fcbrrtben, in order to write, or for 
the purpose of writing. 

(i) PREPOSITIONS CONSTRUED WITH THE DATIVE 
OR ACCUSATIVE. 

9ln, on, at, near. fiber, over, above. 

Euf. on, ui)on. Untrr under, among. 

^inret, behind. *Bor, before. 

3n, in, or into. 3n>if<brw» betwixt, between. 

PZebeu, beside. 

Observations. 

These prepositions govern either the accusative 
or the dative, but not without a difference of signi- 
fication ; for when motion towards, that is, motion 
from one point to another, is indicated, the accusa- 
tive is required ; when, however, motion or rest in 
any given place or condition is signified, the dative 
is used ; thus, ter Jtnabc Uuft m tm Marten, the boy runs 
into (motion towards) the garden ; trr ffnobc Uuft in 
tern Garten, the boy runs in (motion within) the 
garden. This is the general principle, which will 
be found, with more or less distinctness, everywhere 
to prevail in the use of the prepositions of this 
claM. We subjoin a list of examples : — 

Dat. ftn ciucm Ortr wsbecn, to dwell in or at aphuM. 

Acc. «n cisen 9wutt ^ write to a friend. 

Dat. ^ flMbiatc, weak in understanding. 

Acc. Gil SM tm WksCb, even to or tmtil evening. 

Dat. ftn 86«igcR taCs sm ftkiit, in the morning and 
in the evening. 

Dat. fUf ton take wibsrw, to live in the oodatvy. 
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Aoc. %uf taf ttifeii, to travel into the country. 
Aoc. fio vtf( anf ten SRann, so much for a, or per 
man. 

Aoc. auf tentfs^ art, in following after) the 
German way. 

Dat. (hr (Ic^t Winter mir, be stands behind me. 

Acc. dt trat ^tnter he stepped behind me. 

Dat. 3(^ tno^ne in ter Ctatt, I live in the city. 

Acc. gc^e in tic ttitatt, I am going into the city. 
Dat. dr flant nebrn mir, he stood near to me. 

Aoc. dr ftcdtc ncten mk^, he placed himself near 
me. 

Dat. Idber ter drtrit, over (i.e., while at) the work. 
Aoc. liber meine JtrAfte, beyond my strength. 

Dat. (lant unter cinem Oaume, I stood under a 
tree. 

Aoc. iter ^unt friec^t nnter ten the dog creeps 
under the table. 

Dat. Co mitt mk^ nu^t tot tic eeebergen. then will I 
not hide myself from thee. 

Aoc. 3(1^ ge^ tot tie X^flr, I go before the door. 

Dat. 3(^ faf |»if(^en |»ri 8reunten, 1 sat between two 
friends. 

Aoc. 3<^ (leUtc nii(^ itnife^n beite, I placed myself 
between the two. 

EXAMPLXS ILLUSTRATING THE VARIOUS USES 
OF THE PREPOSITIONS. 

The following examples, drawn, many of them, 
from the works of well-known German authors, will 
illustrate clearly the uses of the prepositions, and 
will prove at the same time an excellent reading 
lesson. 

diu 

3nncm IDentfc^Iantl ge* 
fclKilf*, n»al m ic^r gcfc^s^', 
n»enn cf tern Zbrene an 
cmem Jtaifcr, oter tem 
Aaifet an einem XaiTcrfmnc 
fcbltc. (Ce^acr.) 


SOic (Icben »dt von etnon^ter 
ab an 3abt«n, an gepriirtcm 
SBcri^. (dbibe ) 

dr ift an ter dul'jcbmng 
gfflor'bcn. 

ttttf k^ Ottdb an teiner $icbc 
imeifdn ? (CebtHec.) 

ZHc dwHiitf toccten icr’ an 
tit! (Ckbiarr.) 

Iln til iiigfl tft dtnttfc tmfd 
ttt nk^t. 

dr cimadrief an mid> 


In the interior of Ger- 
many events took place 
which have ever oc- 
curred before, when 
the throne was with- 
out an Emperor, or the 
Emperor vrithout an 
imperial mind. 

We stand far from each 
other in years, in re- 
cognised worth. 

He (has) died of con- 
sumption. 

Must I likewise doubt of 
thy love 7 

Thy friends are be- 
coming perplexed 
about thee. 

Of the anxiety of the 
mother thou dost not 
think. 

He wrote a letter to me. 


(dr febrieb mtr ctnen drief.) 

Wlan fennt ben dsgel an ben 
ditem. 

Zu Flaeblpmmenfe^ft bri 
fo gefdri^'tetm Jtarl V. 
fc^mebte in defabr', rinen 
Zbeil ibrrr defi^'ungen an 
btc Zfirfen, ben antem an 
bte $r9teftan'een }u vrr* 
lie'rtn. (debiflec.) 

^alte unverbrfltb’ikb fefl an 
bem (Elauben an dvtt, ten 
$ater unfer dQer. 
duf. 

S(Btr tvaren auf ctnen du'gen* 
blitf auf tie d traf e gegangen, 
urn uni ben 3ug an^)ufcben. 

©ui/germeifler ifl auf tem 
Siatb'baufe, unb (cm dobn 
tfi auf ber Untoerfitat'. 

ffiit maren geflem auf bet 
3agb, unb geben beute auf 
etne <6o(bieit. 

dlnb Cte bbfe auf mub * 

duf don'nenftbein felgt fRegen. 

©el 

<5f flabt bei mtr, d }u tbun, 
oter }u laffen. 

©ei iibem dbfcbtcb jlttert mir 
bal -^ecj. (d<btUer.) 

©ct aCler feinct EtugbeU 
er jl<b Zbor'beitett vet. 
Ifi'ten. 

doltb tin deifi, bei fokb einem 
vcTbot^benen dbaraPttc ! 

du^ov dbotbb getoann' mtt 
fetnem Seben tie debUtbt 
betSaben. 

Slal ifl nkbt dttte bet uni. 

(hr nanntf mkb bei mrinem 
©ot'namcn (orZaufnamen). 

3(b life nkbt gem bei einer 
Santbc. 

dr kbrint nkbt rcebtbei dinnen 
pi fein. 

dr wrbsi' d bei bc'benl^rafc. 


(He wrote me a 
letter.) • 

One knows the Idrd by 
its feathers. 

The descendants of the 
formidable Charles V. 
were in danger of 
losing one part of their 
territories to the Turks, 
and the other to the 
Protestants. 

Hold inviolably fast to 
thy faith in God, the 
Father of us all. 

We bad gone for a mo- 
ment into the street, 
in order to look at the 
procession. 

The burgomaster is at 
the council-house, and 
his son is at the uni- 
versity. 

We were yesterday at the 
chase, and are going 
to-day to a wedding. 

Are you angry with me ? 

Rain follows (upon) sun- 
shine. 

It depends upon me to do 
it or to leave it undone. 

At every farewell (de- 
parture) my heart 
trembles. 

With all his prudence he 
suffers himself to be 
beguiled into foolish 
actions. 

Such a mind, with such 
a depraved character I 

Gustavus Adolphus won 
with his life the battle 
at Ldtzen. 

That is not the fashion 
with us. 

He called me by my 
Christian name. 

I do not like to read by 
a lamp. 

He seems not to be rig^t 
in mind (in his right 
mind). 

He prohibited it on pain 
of death. 



KNaUSH UTlHUTUiUL . 
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mo. 

tttc iMm M %bn», 

1M ^Kfc dutmc Mwif 
■kH »ir fl i|«i niHlu^ 
9Q9C'^ t(l, |K Icbfit, Wtt 
(t Ifkr. 


Till this moment. 

We remfdn till evening 
To this hour I do not 
know how it was pos> 
Bible for him to live as 
he did (live) 


pixidnoedworkiT of great power and beaiity. Bnttbebr 
fame was soon eoUpsed, even in their own days, di 
it has been almost completely in later times, by the 
splendour of their great contemporary, the greateet 
by far, not only amongst the BUsabethan dramiu 
tists, but in the whole catalogue of England's 
literary worthies. 
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Ct til no<^* ffiun 

Tal SBaffer rck^u itm hi an 
hn ^ail 

QH auf Qinen $unft fint fit 
citttg 

9x gr^t nu^t all bil er 
ftuie (Shi^&fU hcn'ttgt ^at 


He goes as far as (to) 
Vunna 

The water reached up to 
his neck 

One point excepte<l, they 
are agren'd 

He does not go before he 
has finished his busi- 
ness 


ENGLISH LITERATURE— X 

[ConHnutd frotn, p IffT ) 

THB ELIZABETHAN PER10D-8HAKK8PFARE 
We have given a brief account of the earlier 
Elizabethan dramatists, and have seen that some 
of them at least were men of rare genius, and 

♦ ®il is often pUoetl before the jnepositioos asf etc , as, 
hi «af, hi til ju t c. The pniiil wll! observe that some 
of the prepoeiUons ere employed in this section m adverbs, 
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There is haidly any great writer, save Homer, of 
whose actual history less is known than of Shake- 
spesare’s He was born in April, 1564, at Strutford- 
upon-Avon, In Warwickshire, being the son of John 
Shakespeare and his wife, Mary Arden or Arderne 
John Shakespeare, the poet’s father, was an alder- 
man of the town of Stratforcl-ai>on-Avon,and carried 
on the tra<le of a wool-dealer and skinner, and pro- 
bably that of a glover At one time be appears to 
have been a very prosperous man, and his wife, the 
poet’s mother, was of an ancient and aristocratic 
Warwickshire family But In bis later years, and 
at the period when his son was growing into man- 
hood!, his fortunes had declined, and he became 
involved in poverty and debt. Of the earlier youth 
and education of William Shakespeare wc know 
absolutely nothing with certainty Wc have no 
record of where he was at school or what his em- 
ployment was after he left it In November, 1582, 
at the age of eighteen, he was married to Anne 
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Hathaway, the daughter of a small farmer living at 
Shottery, not far from Stratford. His wife was 
•ereral years older than himself ; and the fact that 
their first child was bom but a few months after 
marrying seems to show that the circumstances of 
the marriage were not much to the credit of the 
parties, and to confirm the traditions of Shake* 
spearo’s early wildness. A very short time after- 
wards, about 1587, there is no doubt that he left 
his native town and settled in London, and became 
a member of a theatrical company. From the little 
that we know of Shakespeare's position and cirouni- 
itances at Stratford, and what we know of the 
powers he in fact possessed, and of which ho must 
probably even then have been in some degree 
conscious, this change from Stratford to London 
seems to require little explanation ; but tradition 
has been busy finding occasions for it. The best- 
known story upon this subject is that Shakespeare, 
with some of his wild companions, was guilty of 
the common, and in those days not very heinous 
offence, of deer-stealing in the park of Sir Thomas 
Lucy at Chorlcote. For this offence he was treated 
by Sir Thomas with a severity which he resented ; 
and he showed his resentment by writing a set of 
doggrel verses in ridicule of his enemy, and fixing 
a copy on his gate: an offence which roused the 
anger of the local magnate to such an extent that 
Stratford was no longer a safe abode for Shake- 
speare, and hence his migration to London. This 
story rests upon no sufficient evidence. But it has 
in itself no improbability, and the tradition has 
more consistency than most of the some class. 
Within a short time after Shakespeare's death old 
people in the neighbourhood professed to give 
fragments of the very ballad which did the 
mischief. And, whatever the cause may have 
been, there can be no doubt that later in life Shake- 
speare bore some grudge against the Lucy family, 
and intended to ridicule them in the }>erson of 
Justice Shallow, in the Merry Wivet of Windtor^ 
who bore as arms ** a dozen white luces " in “ his 
eld coat ” (luces— that is, pike fish— being infant 
bornu by the Lucyt>), or os Sir Hugh the Welshman 
expressed it, “ a dozen white louses," which “ bc- 
oome an old coat well." Shallow's complaint 
against Falstaff, “ You have beaten my men, killed 
my deer, and broke oj^on my lodge," has been 
thought by some to refer to and confirm the story 
of the deer-stealing. On the other hand, however, 
this passage may possibly explain the origin of the 
story. 

Whatever the cause of Shakespeare’s move to 
London may have been, we find him very soon 
afterwards a member of the Globe com{>any of 
players. This was the most important of the 


theatrical companies vdiich were at this time 
becoming so numerous in London, and it bad two 
theatres under its control, the Globe in Southwark, 
for summer use, and the Blackfriars theatre for 
winter. Tradition has again been very busy over 
this period of Shakespeare's life, and the mode in 
which he gained admission to the company. But 
the stories of his having hekl horses at the theatre 
door, and other tales of the same class, are wholly 
unworthy of credit. The stage was not a profes- 
sion very difficult of access ; it was then, as it baa 
often been since, the common refuge for ** every 
one that was distressed, and every one that was in 
debt, and every one that was discontented ” ; and 
Shakespeare, in his distress, adopted it. Like most 
of the great dramatists of his day, he began his 
connection with the stage, not as an author, but as 
an actor. As such, there is no reason to suppose 
that Shakespeare showed any remarkable talents, 
or attained more than very inoderato distinction ; 
but the true bent of his genius soon made Itself 
known. He began his career as a dramatic author, 
like many others, by improving and adapting to the 
purposes of the day old pieces forming part of the 
stock of the company ; and from this inferior office 
he advanced to the nobler function of wholly 
original composition. 

From the time of Shakespeare’s joining the 
Globe company his career seems to have been one 
of unbroken success. The company itself prospered, 
and had the prudence or good fortune to steer clear 
of those collisions witli the City autliorities from 
which other companies suffered so much. And 
Shakespeare’s own position among his partners 
steadily improved, till, at the acct ssion of James 1., 
in the renewed licence then grarfted to the com- 
pany, his name stands second among the adven- 
turers. lie had never abandoned his connection 
with his native town of Stratford, but seems, 
during the whole period of his life in London, to 
have visited it frequently. And there he invested 
the proceeds of his share in the theatre. In 1697 
he ^ught the estate of New Place, in Stratford, 
and built there the house which became famous in 
consequence. In 1602 he purchased further pro- 
perty in the same neighbourhood. In 1611 he sold 
most of his interest in the theatre, finally aban- 
doned all connection with the stage, and retired to 
end his days at Stratford. His only son had died 
in boyhood some years before. Of his two 
daughters, one had been married for several years 
to a physician of some eminence, and she and her 
husband resided with him ; the other remained un- 
married until a short time before her father's 
death. Of Shakespeare's life at Stratford during 
the few years between his retirement from the 
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thMifv and his daath we can learn nothiiig» except 
that nunour seems to indicate that he maintain^ 
to the last his intimacjr with his old literary 
associates. He died on the 
sard of April, 1616, accord- 
ing to tradition on the an- 
niversary of his birth, and 
was buried in the parish 
church of Stratford. 

From what we have already 
related of the history of 
Shakespeare's life, it will be 
apparent that, whatever in 
bis youth he may have been, 
in his mature years he was a 
prudent and careful man in 
the management of his 
worldly concerns; and the 
kindliness and amiability of 
his disposition secured for 
him in a peculiar degree the 
esteem and affection of his 
brother actors and the most 
eminent of his literary con- 
temporaries, as well as the 
warm friendship of the cliief 
patrons of literature in his 
day. He did not absolutely 
escape the hostility of rual 
dramatists and angry pam- 
phleteers ; and the habit in- 
dulged by Shakespeare in the 
early part, at least, of his 
career, as w'ell as by other 
dramatists, of adapting the 
works of earlier writers, laid 
him open to the charge of 
stealing the fruit of other 
men*8 lalxairs. T?ut, on the 
whole, the respect and popu- 
larity which he enjoyed se- 
cured for him an unusual immunity from contro- 
versy or atuick. 

Few subjects have given rise to more discussion 
than the question of the extent of Shakespeare's 
learning; and, the known facts being scanty, 
upon few subjects have more extravagant conjec- 
tures been indulged in. As to where or in what 
way he received any systematic education, nothing, 
ns we have pointed out, is recorded. Ben Jonson, 
in the laudatory verses w hich he wrote upon him, 
says that he had « small Latin and less Greek." 
In his plays the subjects of which are derived from 
classical sources, it is beyond doubt that he w’orked 
from translations, not from the original ; and several 
contemporary allusions make it clear that, ^ 


compared with his brother dramatists of the day, 
he was regarded as an unlearned man. But it must 
be remembered that at that time the stage was 


adorned by the profound learning of Ben Jonson 
himself ; that some of the other dramatists, though 
no rivals of Jonson, were learned men ; and that 
most of them had at least such culture aa a 
university e<lucation secured. The matter being 
thus, to a certain extent, left at large, one class of 
critics have represented Shakespeare as an abso- 
lutely illiterate man, while others, with less excuse, 
have sought to endow him with a knowledge of all 
the European languages, ancient and modern, and 
indeed, of almost all branches of learning. The 
truth plainly lies somewhere between these two 
extremes. We cannot reject the testimony of bis 
contemporaries that he w^as a man of but scanty 
learning, and especially that be was a poor linguist. 



SBAKiaWauiE, {TJu Portrait in tke FirU Folio.) 
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But, on the o.ber hand, the great nses of learning 
to a poet a? 3 to remove local and national pre* 
jodices, and narrowness and distortion of taste and 
judgment, and to supply materials for the mind 
and imagination to work upon; and, judged by 
these tests, it cannot be denied that Shakespeare 
had acquired such a degree of learning as was 
needed for the development of his poetical powers. 

If the details of Shakespeare’s personal history 
are obscure, the history of his works is almost more 
so. Successive generations of critics and anti- 
.^uaries have laboured with a seal almost fanatical 
in bringing to Ught every fragment of evidence, 
internal or external, bearing upon the history of 
Shakespeare's plays, with extremely meagre results. 

It will be convenient to mention, in the ftrst 
place, Shakespeare’s poems, before going on to 
notice his plays— the more so as he appeared as a 
poet before he did as a dramatist. “The first 
heire of my invention,” to use his own words, was 
the poem of “ "V enus and Adonis." This poem was 
published in 1593, but was probably written a good 
deal earlier. It is a narrative poem on the well- 
known story which its name indicates. The sub- 
ject is not a very utlracti\e one to the modern 
reader, but it shows in a high degiee the fertility 
of imagination, judgment, good taste, and sense of 
iiarmony which are among the peculiar character- 
istics of Shakespeare. This was followed in the 
next year by the “ Rape of Lucrece," a poem some- 
what similar in character. Both these worker 
especially the former, attained a great and imme- 
diate popularity. The “ Passionate Pilgrim,” pub- 
lished in 1699, was a collection of poems published 
in Shakespeare's name, though almost certainly 
without his consent ; many of the pieces in it 
are undoubtedly by other authors, but some are 
certainly his. His “ Sonnets ” were not pub- 
lished till 1606, but it is probable that they were 
written at intervals extending over many years 
preceding that date. The “Sonnets" Imve given 
rise to one of the most curious and one of the most 
fruitless controversies in the whole history of 
literature. As published, they were dedicat^ to 
“ Mr. W. H and speculation has been busy as to 
who the W. 11. could be to whom these tender qnd 
beautiful outi>ounng8 of love and reproach were 
addressed. But no clue to the identity of W. H. 
on which the slightest reliance can be placed has 
been discowred; and there is no sufficient ground 
for assuming that the “Sonnets” were really ad- 
dressed to the same person to whom, when col- 
lected, they w^ere detlicated, or even to any one 
person at all. 

The order of Shakespeare's plays, and the dates 
at which they were written, it is for the most part 


quite impossible to determine with any real per* 
tainty. Bui as the attempt has been very oft^ 
made, and by very eminent critics, and as anything 
that can be learned upon this subject is Important 
and instructive, we shall briefly indicate what 
materials there really are for ascertaining to any 
extent the history of the plays. 

The external evidence is of the following kinds : 
A certain number of the plays were published singly 
during Shakespeare's life. And of course the date 
of publication gives us the latest date at which 
each play can have been composed. But it gives 
us no more. We know that many of Sliakespeare’s 
plays had been acted for years before they were 
printed, a large number never having been pub- 
lished till some years after his death. The plays 
thus printed during Shakespeare’s life were— 
Richard //., Richard III,, and Romeo and Juliet^ 
in 1697 ; Lordt Labour' $ Lost, and Henry IV,, 
Part in 1698 ; Henry Part IL, Henry V,, 
Merchant of Vetitce, Midsummer Night's Dreesm, 
Much Ado aibout Nothing, and Titus Andronicus, in 
1600; Merry Wives of Windsor, in 1602; Hamlet, 
in 1603 ; King Lear, in 1608 ; Troilus and Cressida 
and Pericles, in 1609. But in some instances the 
first quarto edition differs very materially from the 
play as .we now ha\e it; the quarto Hamlet 
espepi^y is probably only a first sketch, after- 
worked up into the more complete play. 

some further information about Shake- 
sjjeare’s plays from a passage in the “ Palladis 
Jrancis Meres, published in 1698. He 
Plautus and Seneca are accounted the 
fa^%>P^C0»edy and tragedy among the Latinos, 
B<|!%iiakeill|>eBre among the English is the most 
in both kinds for the stage : for Comedy 
wjtoM|$ bis 'Gontlemen of Verona, his Errors, his 
lest, his Lore's labours' temne [that is, 
nb dwiWf AlVs Well that Ends Well}, his Mid- 
summer's night dream, and his Merchant of Venice ; 
for Tragedy his Ihcliard the 2, Richard the S, 
Henry the 4y King John, Titus Andtimicu^, and his 
lUmet} and Juliet." And from stra\ entries in con- 
temporary diaiies and other similar sources we 
learn that certain pla^s were in existence at an 
earlier period than they could otherwise have been 
shown to exist. In this way we know from the 
diary of a Middle Temple student named Manning- 
ham that Twelfth Night, though never published 
till after Shakespeare's death, was act^ in the 
Middle Temple Hall as early as 1602. 

The internal evidence as to the chronology of 
Shakespeare’s plays is of two kinds. In the first 
place, many of the plays contain manifest aUusions 
to contemporary events, aUusions in some oases so 
pointed that they could only have been written 
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when the eTents referred to were fresh in the public 
zsind. Bat the value of these allusions as an index 
of date becomes comparatively small when we 
recollect that many, if not most, of the plays were 
acted long before they were printed ; and many of 
them undoubtedly underwent much change from 
their original form before they reached the shaj^ie in 
which they have conn* down to us, and that such 
allusions as we \m\c referred to may well have 
been inserted long after the plays were first 
written. The other branch of internal evidence 
upon the question is of greater value. It isderive<l 
from the character of the plays themselves. It is 
impossible for anyone to believe that the greatest 
efforts of Shakespeare’s genius, such as Macbeth, 
Othello, and King J^ar, are the work of a very 
young or inexjKTienced writer. And it is difficult 
to resist the conclusion, so forcibly urged by some 
critics, that plays in which we find one p<*cuhar 
aspect of the problem of life, or one tyjK? of cha- 
racter strongly marked, bc*long to the same |H*riod 
of their author’s life. Thus, there is great proba- 
bility that such plays as Hamlet, Othello, Lear, 
and Macbeth were written within short intervals of 
one another. Again, i)eculiaritie.*< of outward struc- 
ture-such, for instance, as the prevalence of 
rhymed couplets in one group of plays, anri their 
absence in another, etc —are dew'rving of careful 
consideration. Ther(‘ is some reason for thinking 
that the prevalence of rhyme in any play is in 
general an indication of early date. 

Such being, in short, the materials at our com- 
mand, it is evident that any chronological arrange- 
ment can be no more than a vague approximation 
to the truth. We shall not, therefore, attempt 
euch a clas‘<ification ; hut shall rather, when 
itpeaking of the pin vs individually, point out to 
what period each may with most probability be 
referred. 

The first collected edition of Shakespeare’s plays 
was griven to the world by Heminge and Condell, 
two of his brother actors of the Globe Company in 
1623, seven years after the author’s death. This 
edition was in folio, and is commonly known as the 
first folio. The second complete edition, also in 
folio, appeared in 1632, the third in 1664, and the 
foorth in 1685. 

An authoritative chronological arrangement of 
the plays of Shakespeare being unattainable, 
Tarioos otlM»r modes of arrangement have been 
adopted by different editors and critics. Some, for 
Instance, have classified them according to the 
eouroes whence the stories of the plays were 
originally derived, whether from history more or 
less mntbentic, or from mere fiction. Bat it can 
liard^ be of mnoh ose to the stodent, or assist ^im 
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much in bis study of Shakespeare, to distribute the 
plays by reference to a oircumstiuioe wbtoh In 
Sh^espearc’s eyes was evidently of very little im*^ 
portance, and is of still less importance to as, and 
which throws absolutely no light upon tlie character 
of the plays themselves. A distribution which 
places Hamlet and Ki^ Lear in one class and 
Othello in another is not a very instructive one. 
By fur the most convenient classification, we think, 
is the old-fiisiiioned and customary one, which 
divides the plays into como<lies, histories, and 
trage<iies. This classification is historically ooireot, 
for tlic three kinds of plays with which it deals 

— though in bliakespeare’s day the difference 
between them was not always very strongly marked 

— were much more distinct, os we have already 
seen, in their origin. Oorboduc, Oammer Oufim*t 
Needle, and Bale’s play of King John, belonged far 
more markeilly to distinct classes of comiiositlon 
than Othello, the Merchant of Venice, and Hiehaerd 
JJ. This division, too, of the drnnia was one un- 
quest ionably quite familiar to Shakespeare himself, 
and was applied to his plays by his own con- 
temporaries. Nor is there any strong objection to 
the division. Some of the comedioH, no doubt, 
have a tragic element in them ; comic scenes in the 
tragedies are general, index'd almost universal; 
and there an* some few plays about which a 
doubt may arise to which class tlicy shall most 
apprtJpriatcly In* assigned. 


COMMERCIAL CORRESPOND- 
ENCE.— V. 

(( 0Htinu«d from p. IM.J 
FRENCH, GERMAN, AND ENGLISH. 

26.— Letter from an Agent advisino Reoxipt 
OF AN Account, and hib Operations xhxee-^ 

WITH. 

Paris, December 2nd, 1891. 

To the IM rectors of the ’Western Banking 
Corporation (Limited), Manchester. 

Gentlemen, 1 have herewith the pleasure to in* 
form yoa that I have this day received from Mr. 
Bernard the sum of fr. 260,000, which, according to 
your instructions, I have lianded over to Messrs. 
Moullyn Bros., requesting them to remit it to you 
in short bills on London at the most favourable 
rate of exchange, or, if it should be more convenient 
to them, to transfer the above amount to your credit 
with one of their London correspondents. 

I am. Gentlemen, 

Your obedient servant, 

Frederic Toubvillh. 
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Paris, U 2 dieemhre, 1891. 

JL Keffienr* les Directeurs de la Wei*tcm Banking 
Corporation (Limit<*d), & Mancbester. 
llefsiettni,— J’ai Tavantage de vous informer par 
la pr^nte quc j’ai retju aujourcHiui de M. Bernard 
la sommo de^fr. 250, (MK), que, conform^mcnt k vos 
instmctionn, j’ai versde chez Meesieuni Moullyn 
IHres, en leu priant de vous la remettre en papier 
court Hur Londrea au meillenr change possible, ou, 
a’il entrait micux dana la convcnanoe de ces derniers, 
de falre transferer oe montant k votro credit chez 
nn do lours corrcspondants de Ix>ndres. 

Kecovez, Messieurs, I’aHsumnce 
de ma parfaite cstime, 

Fr6d6uic Tourville. 

2 (December, 1891. 

Rk bh iDircction ber Seflern iSanting (SorvDtatton 
(2tm.), Snaiu^eflcr. 

9i oeteic^t mtr )um ^^er^niitjen 3^nen mttjut^rilen, bag 
^ute von 4>mn ©ernarb bte ®untme tjrn ft. 250, 0(K) 
fmbfins, ivelc^e in Ueberetnflunmunij mu 3bren 3nflrur< 
litmen an <^ercen Ci^ebriiter Snpuflbn aufganbtqte, mu bent 
Rnfhrtflf fie 3bnen in fuller ®icbr auf Jonbim jiim gnnfligflen 
Ritrfe )u rcmittiren, pber, fafl< tt ibnen beffer cenventren MUe, 
Pbige ®umine pi 3b»en OJnnflen emeni i^ret UoniPiiet ®ef<bi1ft#* 
freunbe |u flbetmeifen. 

•^pcfiacbtnngevon, 

Srebenc Tcurbillc. 


27.-~Letter befusing to Supply Goods on 

CllKDIT, 

London, January Wh, 1891. 
Messrs. A. Perrin 4: Co., Pans. 

In answer to .\our note, 1 l»eg to state that it is 
impossible for me to open niiN new neecmnts. 

The price of tlie goods onion'd is 570 francs. 

If you will confirm the onb'i, and, as is custom- 
ary, accompany it by a b«nk-})OHt bdl on London, 
or a bill iwiynble at sight on I’nris, 1 will at onco 
•end the articles you dt»siro to }our agent. 

Waiting your reply, 

I liave tlie honour to be, 

Gentlemen, 

Your oltedient servant, 

Lewis Piiatt. 

Lt^ndres, le \1 janrier, 1891. 
Messieurs A, Perrin & r‘», tb l»nris 

Kn r^ponse i\ ^ot^e let t re, j’ni Phonneur de voos 
informer quo je ne puis ouvrir de nouveaux comptes. 

1.10 prix des artieles que ^ous me demandez est de 
570 francs. 

Si >ou8 voulei bien m’en confirmer la demande. 
©t raocompngner comme iVusage de son soldeen un 
mandat sur la bonque de Londres ou un bon k vue 


sur Paris, je remettrai anssltdt chea votte OOts.* 
missionnaire les articles que voos d^sirez. 

En attendant vos ordres, 

J’ai l*honneur d’etre, 

Messieurs, 

Votre ob^issant serviteur, 

Lewis Pbatt. 

2 cub on, 17 3anuar, 1891. 
^ortrn R. ©rrrin A Ro., ©attl. 

3n ©cantmortung 3br(r 91otc erfaubc u^ mtr pt bemnrfcit* 
bag rf mtr nu^t moglt^i tfl, nrue (Soiittl pi rroffiun. 

(Dfr ©ret« bet bcfldltrn SBarrn tfl ft. 570. 

3m Salfe ®te bte Orber beflAttgcn, unb, tme libftt^, eine 
©oflamtatfung auf Sonbon, ober etnen ^u^tmec^fcl auf ©aril 
betfugen, iwrbe ub bte uen 3bn«n gemanfebten Rrtifel fofort 
an 3bren Rgenten abfeitben. 

3br(r Rntmort entgegenfebenb jeiibne icb, 

<&o(ba(btung<roU, 

Htxoii ©ratt. 


28.— Letter acknovcledging Receipt of 
Remittances. 

London, January 22rd, 1891. 
Messrs Daniel Bros., Liverpool. 

Gentlemen, — Your favour of the 7th inst. enmd 
duly to hand covenng your remittances for 
£148 12 C pro 18th February 
225 6 0 „ 25th 

420 0 0 „ 5th March 

£793 18 6 on London, 

which we place to your credit under usual reserves. 
We remain, Gentlemen, 

Yours respectfully, 

A. Brownlow a Co. 

Londres, le 23 janrier, 189*1. 
Messieurs Daniel Fr^res, k Liverpool, 

Messieurs,— Votre honor^*e en date du 7 counrnt 
nous est bicn parvenue couvrant vos remises de 
£148 12 0 au 18 f^vrier 

225 fi 0 „ 25 „ 

420 0 0 „ 6 mars 

£793 18 f> sur Londres, 

que nous passons k votre credit sous les reserves 
d'usage. 

Recevez, Messieurs, 

ncs salutations distingu^es, 

A. Brownlow a C>^ 

2onbon, 23 Sanuar, 1891. 
^ftTfn C^ebrdbrr Tanid, 2twpw(. 

3br 0m|c4 wm 7 curt, ifi }ur ^nb, nit Sgua Runffm 
wci:^ 
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£148 12 6)Kria9c8ni«t 
225 0 0 . 25 . 

420 0 0 . 5«4r) 

£793 18 0 atif Scnton, 
tcvcn I9hr iml ii«ter Arfoncc in 3^ <5akn 

2. ^rotnnloie k 9o. 


29— Letter acknowledging Receipt of 
Money prom Agent. 

Manchester, December \2th, 1891. 
Messrs. W Carter k Co., Dublin. 

Dear Sirs, — Without any of your fn%ours to reply 
to, we herewith bcj;^ to inform you that we ha\o 
to-day received from Messrs, liawkes k Co., of your 
city, for your account, £1,200, which we place to 
) our credit under to-morrow s date. 

We are, dear Sirs, 

Yours truly, 

S. Barrett k Co. 

Manchester, le 12 deeembre, 1H91. 
Messieurs W. Carter et C*‘, A Dublin. 

Chers Messieurs, — Sans aucune des v6trcs A 
r^pondre, nous avons Tavantage de vous informer 
par la pr6sente que nou** avons re^iu nujourd’hui do 
Messieurs Hawke.s ct C‘®, de votre ville, jHDur votre 
compte, £4,200, que nous passons A votre credit, 
valour A domain. 

Rcccvez, chers Messieurs, 

Nos Bincores salutations, 

S. Barrett k C'*. 

SKcindicflcr 12 Xccem&cr, 1891. 
^mtn ®. Garter k Oe , ITublin 

Olnif 3ft« n'frtben 91a(tri(btcn acblicttn, tl^filcn irir 3^nfn 
bifrrun^ imt, taii nar brute ron ‘!&crrrn k Gr tert, 

fur 3br« iwrtbr ‘Rribnung £4,200 mirfingrn, mU^n ©rtra] 
wir t*fr aWprgrn S^rrui Gtfntc gutftbrobrn wrrtrn. 

• J^oc^aibtunglvoU 

d3arrctt k Go. 

30.— Letter about nov-acoepted Bill.s 
Lirerjtool, tSejftemIfer 1891. 
Messrs. Costenoblc, Lewis k Co , San Francisco. 

Gentlemen, — In answer to your favour of June 
the 26th, I return you the enclosed Bill on Smith 
Bros, of 

Dollars 1,950, with the protest for non-acceptance, 
for ther costs of which you will please to credit 
me with 

Dollars 3. — I am in a similar position as your- 
selveA, having also a bill in hand on the same 
Smith Bros, of 

Dollars 1,428, drawn by Jones k Co., of your 
town, payable the 20th October, which he has also 


refused to accept, and which I enclose, with the 
protest, requesting you to exact a sufficient security 
from the drawers, and to inform me of the result. 
Begging you beforehand to excuse the trouble 1 am 
occasioning, 

1 liave the honour to be. Gentlemen, 

Y’our obetlient servant, 

Lewis Martin. 

Liverpool, le 28 septemhre, 1891. 
MM. Costenoble, Lewis et O®, A San Francisco. 

Messieurs,— En r4ponse A votre lettre du 26 juin, 
je vous renvoie ci-inolus la lettre do change sor 
Smith Fr^res de 

Doll. 1,950, avec son protet, fnute d’arwptatlon, 
dont il vous plaira do me creditor le coftt do . 

Doll. 3. — Je suis dans le lufinic eas quo vmis- 
meraes, ayant aussi une lettre de change sur ces 
MM. Smith Frdres de 

Doll. 1,428, tir6e par Jones et C‘®, de votre ville, 
pa>able lo 20 octobre, dont il a aiissi refund I’ac- 
ceptation, et que je vous envoie ei-iucluKe aver son 
prot^t, cn vous priant d’exiger une s6ict6 suftisante 
des tireurs et de m’informer du r^sultat. En vous 
demandant pardon d’avance de rcrabarras quo jo 
vous cause, 

J'ai riionncur d’etre, Messieurs, 

Votre tout d6vou6, 

Lewis Martin. 

{isrrrocff 28 ^ertrmber, 1891. 
J^entn GHienoMf. 9m>ll 4c Go , ®an 3ranc»«fo. 

2nttoprt(i(^ 3l^rfl Cikr^rUn voiti 26 3utii fente 3$nni 
nnlirgrntc Gratte jurftef von 

J^ollarl 1,950 auf Gkbrfltrt ®mitb, unb fugo ftmor ten 
fur 3Ifffrtiruiig bo, mu ter ilhtre mwfi nut 

lUoU,!!* 3 )U erfennen 3<^ br jintc mat tn finer afinit^gn 
tiage irie Sir, intern au<^ etnen Seitlfd aitf tie glet^N 
8irma tn ^Anten ^be, von 

!DoUar« 1,428, von 3oiie4 4c Go tort ge{ogrit unb jal^lbav 
am 20 October, beffen 2ffernrung gleictifan# venveigert wurbe. 
3d^ erlaube mir 3^mfn biefen UBeUifei, nut bem Vrotefl, elnjn. 
fenben unb bate ®ie, auf etner geniigeuicn’ ®i<^KdKit ben 
!8e|ogenen gegeiibber )ti htfttbsn nnb mu^ voit tem 5teitiltat jn 
bmot^m^tigen. 3nbem Cte tm ’lloraul ffir tie verurf^te 
nm Gntfi^ulbigung bate, jeufine iOf, 

^o^nn^tungivoK, 

itwii WUttiu, 


ARCHITECTURE.— VIII. 

IConlintMtl frtm p. m 1 

THE GOTHIC OR POINTED STYLE IN FRANCE, 

In our lesson on the Romanesriue stvle we com- 
menced with Italy and Germahv, where its first 
great developments took place. So far, In fact, 



m 


THE NEW POPULAR EDUCATOR. 


bad these countries advanced in the evolution of a 
pecfectc»d round -arched style tliat they would seem 
to have preferred, in the latter country at all 


was in these buildings that in a comparatively 
short space of time the elements of a new style wws 
evolved, in which the pointed arch, as introduced 



Fig. 28 — Notbe Dame de Paris. 


events, to adhere to the problems then being solved 
rather than to launch out into the new forms which 
the pointed arch in vaulted construction was lead- 
ing to elsewhere. 

France, on the other hand, being separated into 
a nundH'r of distinct provinces, each with an archi- 
tectural phase of Its own, and all more or less im- 
perfectly developed, was ready to accept and to 
work out the solution of new problems. When, 
therefore, under the reigns of Louis le Gros and 
Louis lo Jeune, the monarchy of France began to 
revive, and under the reign of Philip Augustus 
and St. Louis to consolidate itself, a most favour- 
able occasion presented itself for the development 
of a national style The reflex of this consolidation 
was shown in the erection of the magnificent 
cathedrals of Chartres, Paris, Rheims, Amiens, 
Noyon, Laon, Beauvais, Bourges, and from thirty to 
forty other cathedrals of the first class, all of 
which belong to this century and a half of great 
prosperity and of gradually increasing power. It 


into vaulted and ribbed construction, formed the 
chief factor. 

As we have already noted, the pointed arch had 
long been recognised as a stronger form of arch 
than the serai-oircular ; it liad been used in the 
mosques of Egypt and Syria ; and oven in France in 
St Front, at Perigueux, dating from the middle of 
the eleventh century, It had been employed to carry 
the pendentives of the domes At Carcassonne, also 
completed in the year 1100, the nave was covered 
with a pointed barrel vault. The constructional 
value of the pointed arch, therefore, was well 
known, but it was its adoption in intersecting vaults 
which led to the great change. 

We have already pointed out in lesson VII. that 
in the vaults over the nave, owing to the fact that 
the latter was twice the width of the aisle, and the 
earlier vaultings were invariably over square bays, 
there were two vaulted aisle bays to one nave bay. 
The alternate piers, therefore, wore unequally 
weighted : to obviate this, an intermediate rib was 
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thrown actom the have bay, dividing It Into six 
oompArtmentfl (known an sexpartite) of which wo 
have oxamplci in the Abbaye-nux-Homraofl, Cnen, 
and in the cathedrals of Paris, Laon, and ot hers. The 
arched ribs fioross the nave, b, were then twice the 
width of the wall ribs, c, or those built into the nave 
wall; and to bring the suinniit of the arches to 
the same height, they hml to be stilted. This led 
to grave difficulties in the vaulting, which w'erc at 



Fig. 30. 


once met by the introduction of the pointed arch. 
The diagonal rib was made circular, a slightly 
pointed arch, ft, was employed for the transverse 
rib, and an acutely pointed arch, c, for the wall 
rib, and thus this apparently simple invention 
solved the great problem. The next change was 
to return to the quadripartite vault of oblong 
form, in which the square bay was divided into 
two oblong bays. 

(The first introduction of the pointed arch 
actually took place at St. Denis 

H ill the aisles round the apse, 
whore the vaulting presented a 
more difficult complication, and 
there the diagonal ribs are not 
in one vertical plane but rise 
each independently to the centre of the aisle.) 

The adoption of the pointed arch for the ribs of 
the vault did not immediately lead to its universal 
use, and for a time, owing perhaps to the greater 
simi)liolty and beauty of its form, the circular arch 
was used to span openings of small dimension, the 
pointed arch being introduced for those of greater 
span or when requiring special strength. Beyond 
tlie constructional value, however, the pointed arch 
was found to possess certain proportional values 
which the circular arch even when stilted did not 
possess ; and an are4ide the width of opening in 
which might Iw half the height up to the spring- 
ing, when sjmnned by an equilateral arch, for 
instance (the height of which is equal to its width), 
assumed a better proportion than when a circular 
arch was used, in which the height would only be 
half the width. The necessity for harmony also in 
t he arches used probably led to a pointed arch being 
always used, though the proportions adopted might 
vary. 

The introduction of the pointed arch in vaulting 
was only one of the important changes in construc- 
tion which hod been made since Roman times, so 


that it becomes necessary now to describe others 
which tended to the further development of the 
style. With an ordinary barrel vault, such as exists 
in the chapel of the Tower of London, for instance, 
the resistance to the vault is continuous, and re- 
quires very thick walls to meet it. By the employ- 
ment of intersecting barrel vaults the Romans 
brought the weights of the vaults on to the end 
walls or on to piers. The resistance to the thrust, 
however, which, owing to its concentration, became 
more important to meet, was effected by carrying 
buttresses across the aisles. In the case of the 
basilica of Maxentius at Home these form solid 
walls with only a small opening or door in the 
lower part. Such an arrangement in an ordinary 
church would interfere with the free circulation in 
the aisles, and although it was possible, as at Spires 
and at Worms, to employ piers of great massiveness 
which would be of sufficient power and weight, 
especially when supported by the aisle trtln averse 
ribs, they became altogether impossible when deal- 
ing with the columns or piers of an apse. The 
Gothic architects then discovered that the strength 
of a buttress depended, firstly, on its depth, that is 
to say, its horizontal distance from the springing 
of the vault, and secondly, on the w’^eight of the 
farthest pier, and they accordingly invented what is 
known as the flying buttress, which consists of one 
or more arches thrown across the aisle, and above 
its roof, from the solid portion of the vault just 
above the springing to piers or buttresses outside 
the aisle wall ; and if there were chapels outside 
the aisles, then carried by other flying buttresses 
to piers outside the chapel. When once the full 
resistance of the thrust was adequately met, they 
then found that the actual weight could be carried by 
colunms or piers within the church of comparatively 
small dimension, and this gave increased space to the 
interior of the church. The weight which is carried 
by the pillars of the apses of some of the French 
cathedrals is enormous, showing the very high 
quality of the calculations mmle by French archi- 
tects when working out the problems of thrust and 
counter-thrust. 

It follows, therefore, from the description just 
given, that the weight of the vault, both of nave, 
choir, and apse, and of the aisles round, being 
carried on the piers, and the thrust of the same 
being transmitted to piers outside the aisles or 
chapels, the wall which remaine<l had but little 
work to do beyond increasing by its own weight 
that which had to be carried on the piers, and 
acting as a tie between these piers to strengthen 
them. At first the openings of the windows were 
comparatively small, and consi«5tcd generally of 
twin lights with a small circular window atove. 
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* Whas, howam, in the twelfth oentnry Ih France 
painted ghue came into Mae, the French arohiteota 
' availed themaelvea of all the width they could 
obtain between the main piem of the church, and 
by throwing arches across from pier to pier 
gradually evolved that beautiful feature known as 
the traceried window, subdividing the lower portion 
by a series of small piers called mullions,and filling 
the upper part with the arch by a continuation of 
these lines in various novel forms, constituting wliat 
is known as tracer r. So important an clement did 
this feature become in the development of the 
French Gothic style that it has been suggesteci by 
Fergusson it might claim to be called the Painted- 
glass style. 

So far we have dwelt on the chief changes which 
had taken place in the disposition and arrangement 
of the Christian church, and on the causes which 
led to the development of the Gothic 8t\le as 
distinct from the Romanesque style : we may now 
pass on to a description of the principal cath- 
edrals and churches. 

The great architectural epoch of Central France 
commences with the building of the church of St. 
Denis under the Abb6 Suger in 1144, in the reign 
of Louis le Gros. It culminates perhaps in the 
Sainto Chapelle at Paris, and it terminates, so far 
as simple jmrity of design is concerned, with the 
church of St. Ouen at Rouen in 1339. Within 
these two centuries were built at least fifty cath- 
edrals of great size, not to mention numerous 
abbeys and churches which sometimes in size rival 
the cathedrals. 

Of the cathedrals the most important are those 
of Chartres, Kbeims, Paris, Amiens, Beauvais, Noyon, 
Laon, Soissons, Sens, Bourges, Ix* Mans, and Rouen. 
No one of them possesses all the highest qualities, 
as we fouml at Karnak in the Egyptian style, in the 
Parthenon in the Greek style, or in the church of 
St, Bophia in the Byzantine style. These qualities, 
however, are said to be found in four examples which 
ore quoted as the wonders of France,” viz. : the 
tower and spire of Chartres, the porch of Rheims, 
the nave of Amiens, and the choir of Beauvais. 
The cathedral of Notre-Dame at Paris, though not 
the first founded, was the earliest in its completion. 
It was commenced in 1163, the choir was con- 
secrated in 1182, the nave completed in 1208, and 
the west front in 1223. Thirty years later the 
transepts were built, and possibly the upper part of 
the western towers. The chapels outside the nave 
aisles and between the buttresses were added 
towards the close of the thirteenth century, and 
their erection was followed by that of the eastern 
chapels in the fourteenth. 

The cathedral at Kbeims was commenced in 1211, 


and retains its original ffisn without sdditibiit. 
This consists of nave, transept, and choir, and with 
side aisles, an apse, and a cbevet of five chapels. 
The term is given to the apse when snr* 

rounded with a series of chapels beyond the aisle, 
which is a oharaotoristio feature in French archL 
tectuie. Its earliest occurrence is found in the 
church of Notre-Dame du Port at Clermont; and 
as subsequently developed in the principal French 
cathedrals, it forms the most beautiful feature in 
their internal de- 
sign. Wo have 
already noted that 
it was in the apse 
of 8t. Denis the 
pointed arch first 
made its appear- 
ance, and all the 
most complicated 
problems of vault- 
ing would seem to 
have l)een soIvckI in 
the vaulting of the 
single or double 
aisles round the 
apse and t he 
chapels forming 
the chevet. The 
chief cliarart er- 

istics of Rheims 
nro the immense 
solidity of the 
lower portions of 
the walls, the sim- 
plicity of its plan, 
and the magnifi- 
cence of its western 
IKirch ; unfortunately, before the building had 
risen much higher than the triforium galleries, the 
resources began to fail, and the upper parts of the 
cathe<lral, though fine in their design and rich In 
detail, seem wanting in the massiveness and solidity 
of the lower portion. The porch is the finest of the 
many glorious examples in France : In this as in 
other cases the wall is brought out in front of tlm 
main walls of the towers, or of the west wall of 
the nave, so as to form three recesses from ten to 
twelve feet in depth (very much in the same way 
as some of our Norman doorways with their series 
of recessed arches are built out). In these are 
placed series of life-size figures under rich canopies; 
above tliesc, from the springing U) the apex of the 
several orders of arches, are placed half-length 
figures of smaller size also wit h canopies. Although 
at first this arrangement of overlmnging figures 
may seem to bo a m'istakc, one's criticism i* 



Fig. M.—Tar flaorsn Plas or 
Amjf.ns Cathkoral. 
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Fig. 83.-~Rnci9cs Cathedral. 

disarmed by the rich decorative effect and by the 
beautiful carving: of fignares and canopies. 

Portions of the cathedral of Chartres are of 
darlier date, the western porch belongring to the 
first church of the eleventh century; the propor- 
tions of tlie interior are finer in this respect, that 
there Is not the same straining after immense 
height in comparison with width. The nave is 
fiO feet wide and lOfi feet high to vault, very nearly 
a proportion of 1 tc 2; whereas in Westminster 
Abbey the width is only 33 feet and the height 
90 feet^ approaching, therefore, 1 to 3. It is the south- 
west tower which is looked upon as one of the 
marvels of French Gothic, and not the north-west 
tower, whioh, though of much later date, belong- 


ing, in fact, to the last phase of 
French Gothic—the Flamboy-^ 
ant — is nevertheless a very 
beautiful conception. 

In the cathedral of Amiens, 
commenced in 1220, the archi- 
tects were able not only to 
profit by the experience already 
gained in tlie erection of the 
otiier cathedrals described, but 
also to indulge in that scheme 
of decoration which was begin- 
ning to exercise so great a 
fascination over the builders of 
oiiurches, and this not only on 
account of the exquisite beauty 
of colour but from the oppor- 
tunity it offered of setting forth 
tlie liistory of the Christian 
religion. To the invention and 
eniploymentof stained glass as 
a means of decoration and as 
an historical record we owe the 
tr.iccried window and the full 
and complete development of 
the Gothic style ; and ju.st as on 
the exterior, the porch and 
niches aud every available 
space were filled with sculp- 
ture illu.strativo of Bible his- 
tory from the Creation of the 
World, so, in the interior these 
truths were,8et forth in painted 
glass, and all, the efforts of the 
architect were centred in the 
desire to obtain every portion 
of the wall that could be made 
available for the purpose. It 
is this more than anything else 
that led to the careful calcula- 
tion of the thrust of the vault, 
to its concentration in piers or flying buttresses, 
and to the ultimate development of the style as we 
find it in the purer examples of the St. Chapelle, 
Paris, and St. Ouen, Rouen. 

There is still one other earlier building already 
referred to which in some sense, though incomplete, 
may be looked upon as the apotheosis of French 
Gothic, the choir of Beauvais, which has been 
already noted as one of the four wonders of France. 
It is possibly in some measure owing to its being 
only a choir that its magnificence is due, because 
its great dimension is in one direction, vis., height. 
The vault rises to the immense height of 166 feet, 
the piers of the flying buttress alone are over 100 
feet^in height,and the whole work is boilt in the 
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most beautiful masonry, with the greatest subtlety 
• of oaloulation in the piers and buttresses necessary 
for the support of its ?ault, so that in the result it 
can only forth wonder and admiration of such 
a majestic work. It is only right, however, to point 
out that the builders calculated here with too little 
margin for accident, and already when half built 
alterations had to be made in the design to give 
greater stability to the piers. 

The ultimate division and subdivision of shafts 
and ribs, each of which, like the muscles in the 
human frame, was supijosed to exercise free and 
independent action, ultimately led, in St. Ouen at 
Rouen, to the vertical lines assuming a tenuity 
which gave them a wiredrawn effect, and the eye 
searches in vain for some plain wall-surface for 
repose, such repose as is given in the simpler ami 
more solid masonry of Chartres, which to the 
architect conveys a much greater effect of beauty 
than the too scientific calculations of the St. 
Chapelle or of Sf. Ouen. It may have been thi.M 
sense of too great mathematical accuracy which 
led the architects of the last phase of French 
(Jothic, the Flamboyant style, to introduce curved 
lines of various kind.s in the tracer} of their win- 
dows, and to cover the constructive portions of 
their buildings with elabomte blank tracery of the 
most beautiful description : or. that ha\ ing masterwl 
the problems of thrust and eounterbabince, the 
stone-carvers felt thcniselve.s free to indulge in 
that complication of canopy work which forms the 
chief characteristic of this late pencxl. The chun h 
of St. Pierre at Ixanierh, the tomb of Marguerite de 
Bourgogne at Prou, the south porch of Albi cath- 
edral, and the Palais de Justice of Rouen, may 
be taken as examples of the most beautiful and 
complicated work of this description. 

We have hitherto made no mention of the secular 
or domestic work of the Gothic period, not that 
examples are not to be found, but bc*cause they 
always followe<l in the wake of church develop- 
ment. Besides, as a rule, the vault never entered 
into their comstruction : imut of the pritljlemM the 
solution ef whu'h created the Gothic style, had no 
existence in domestic rcorh. The wall surfaces were 
perfectly plain, or decorated only by bas-reliefs 
cut in the solid masonry ; small string-courses 
marked the second floor levels, or ran under the 
window sills ; ami the windows, according to the 
period, had either simple, circular, or pointed- 
headed arches, or, from the thirteenth century, were 
filled with tracery. In the later periods just as the 
wall surfaces of the cathedral became covered with 
blank tracery, so this method of decoration spread 
to the domestic work, as may be seen in the Palais 
de Justice at Rouen already referred to. ^ the 


same town the Hdtel Bourgtberoulde may be taken 
as another example, nt Blols in the earlier 
parts of the ChAteau, and in the H6tel of Jacques 
CoDur at Bourgea, the last pliase of French Qothio 
is shown in the beautiful canopy work in the 
tracery of the windows and balustrades. There is 
one characteristic, however, in which domestio 
work in France differs from ecclesiastical, and that 
is in those features which were derived from the 
military architecture of the middle ages. Tbe^ 
towers and walls with their maobicolailons, such as 
we find in Carcassonne, and at Pierrefonds and 
Coucy, l>eoame the jtrutotypes of many features we 
find introduced into the later domestic work, and 
the tow'ers and turrets of the house of Jacques 
Cceur at Bourge.s, which group so picturesquely In 
the design, are iiidt^pendont of ecclesiastical work, 
and are the natural descendants of those features 
which in the feudal cluUeaux were designed for 
defence. The machicolations and hoards of the 
mediaeval chiiteau ber'ame the parapet of the palace 
or mansion, and the entrance gateway of the 
mediaeval tower or feudal fortress the prototype 
of the portc coclure of the French seigneur's 
palace of the fifteenth century. 


GREEK.--XVII. 

(( ontinued from p. 208 J 
PARADIGMS OF COKTHAC’TED VERBS. 

ACTIVE VOICE. 

INDICATIVE MOOD. 

Present Tense. 

cnARAfTERisnr a. riiARACTEaisTic t. mARAcncRiimc 0 . 
S. I Hove. J let, 

honour. 

P. <pi\(4‘*)t7’roy. fii<r0(6“9)oV-roy, 

Ti/u(J-f)a-TOK. tfnK(4-s)u-Toy. fittr0(6~§}ov^oy. 

P. rtfA(d-o)A~yy. 0iA(^-o)oD-fi#K, inat0(^6^d)ov-ysy, 

fiter0(d-4)ov-T9, 

rifi(d‘Ov)i^0-t. ^ta’0(d-ov)0v-oi. 

Imperfect Tense. 

S. iri^a-oy^v. ifiio0(o‘Oy')ouy. 

^Tl/u(a-*f)ai. 4plaB(th9s)ovt. 

irift(a-‘s')u, d0dA.(f9)9t. 4fdo0(o“t}ov. 

D. 

4fue0id’4)ov-ryiy, 

P. 4riftid-o)u-fi9y. ipiK(4‘o}ov-fi§y. ifua0{4-o)^usy* 

iTtfi(jdr§)d-r9. 4^i\(4~«yti‘’Tf. 4fn<r0(d’*)oSi'rs» 

4rlfjL(a-oyyuy, 4^t\(«-oy)ouy. 4pieB(o-oy')ovy, 

Perfect Tense. 

8. rsrlfsfiusL fitfdaButta. 

(So etc.) 
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Pluperfect Tente, 


S, irsrtpilitii. 

4w§^tK4lttfi. 

4fAsptc0dien> 

(So 4ws^pstHrit etc.) 



Future Tense. 


8. rip4icu (4>tspa- 

^iA^crv. 

picBdcts. 

ew). 

Aorist. 


8. 4Ttpnca^ (^4^d- 4<plXijca. 

4pic0uca. 

pdffd). 



SUBJUNCTIVE MOOD. 


Present Tense. 


8. Ttij^d-m)u 

<fn\(4‘cs')&. 

pLic0(6-o»')&. 

rifi(d^ps)^s. 

<piX(4-ps)^s. 

/Ai(r9(<^pf)oir. 



/ui(rfl(<J-p)ot. 

P. rip{d-f\)u’T0¥. 

<pi\{4-r{)n-rov. 

pte0{6-n')w-Toy. 

rtp{d~7i)d-r0y. 

^pi\(^4-fi')7i-roy. 

fiia0(^o-ri)is-roy. 

P. Tt/s{d'u)&-pL9y, 

<piK{4‘ts)&^p§y. 

fxie0{6‘S»')St‘fisv. 

rtfji(^d-ff')d-ra. 


Ijue0(6-n)&’‘r9. 

rifsid’u)ii"Ct. 

ipi\(^4’(y)w-ci. 

pie0{6-s»)i»-ffi. 

OPTATIVE MOOD. 



J^esent Tense. 


8. Ttp(d'‘Ot')ip-pi. 

iptK(4'Oi)oi’‘iut. 


rifi(d-ots)tp$. 

<pi\(4’Ois')oU. 

pia0(6’Oix')ots. 

ripi(d-oOfp. 

(pi\(4'oi)oi. 

/uie0(6-ot)o?. 

P. Tip(d'Oi')<p‘Toy. 

<l>t\.{4'-oi)o7-ror. 

p\<r0(6'oT)oi'Tov. 

Tl;u(et-Oi)^-Tp>'. 

^t\(4-oi)oi-rriy. 

Ij.ia9(4-oi')ol'rriv 

J*. rip(d-oi')^‘ptv. 

<piK{4-oi')o7-ptv. 

pLv0(^6-ot')oi’fjniy. 

rip{d’>oi)tp’TS. 

<fn\(4-oi)oi-Tt. 

pi<r0{6-oi^o7-T€ 

T</u(<i-04)v-C|/. 

<pi\(4-oi)oi‘fy. 

pi(rBi6-Oi')o7-ty. 


AttfC Form. 


8, rtp{a'oi)<^-'riv. 

<pi\(9-oi}oi’riy. 

piff0(o'ol)ol-riy. 


^lA(«-o^)o^-»Jt. 

pie9{o‘ol)ol-ris. 


<^<A(«-o»)o/-p. 

pied(o-ol)ol-n. 


V. Ti;u(a-o/) 9 J-i 7 roK. f(>t\{t‘ol)ul-r}rov fi,io-6{o*ot)oi~7iToy. 

<pt\{€'Oi)oi-‘f}T7)y. jjLiff6\,o-ot)ot-i^r7iv. 

P. ^i^(*-o()o(-i9/u«K futr${o-ol)ol-iifA9y. 

Ttju(a-oO|^*i}T«. ^iX(<>o/)o{»i}rf. /iii(r6(o>ot')o(*i7rt. 
Tijyi(d[>oi)^cf'. ^t\(^-oi)ai*ci'. fjuc9(^6-oi')oT-ty. 

IMPBQATIVB MOOD. 

Present Tonae, 

S. r(M(a**)A* fi{4r9(o*f)ov. 

/ti«r9(o>^)ai}*rw. 

D, ti^ 4-€ )«-ror. )ffr-ro»'. fii<r9((j-t)ovoror. 

rtf^url)d^rmy, ffnK{9'4)*i'rvy. /ui<r9(«-^)o^*T«>'. 
2^. /;Aio'9(^f)ov-r«. 

Ttpimrdyti’Ttseay ^i\(9-t)§i-Tanray fiie0(o-4)o^Tt»eaaf 
or or ^)oi^ or 

rrair. ktmv. 

ISrPlKITlVK MOOD. 

Present Tens*. 

fiA{4*9iy}uy, fucB{6**ty)o9r, 


PABTICIPLB. 

iVl ri>t(<{-M')0r. ^A(^-i»r)Or. iuc0(6~ssw)4ip. 

rifiCd^ev)A-’Ca* <^A(^-ow)oD<r«. fucB(4-ev)^&su 
rtf»(^d*oy')iiy, piX(^4^ey')0thf. fuc0{6^oy')ovp. 

6 . ri/t(i>o)^rrot. ^4A(^-o)oi>«-rrot. fu(rtf(rf-o)ou-rr0f. 
rip{a*o<ty^-cji%. ^»A(f-oi^)o^<n}f. ^iir9(o-o^)o^n)f. 
etc. etc. etc. 

MIDDLE VOICE. 

INDICATIVE MOOD. 

Present Tense. 

8 . rifi(i-o)ii-fuu. ^4A(/*o)ov-/isu. fjucS^S-o^o^pm. 
rtp{d-xi)4. ^4A(^-p)^. fue9(d-p)tn. 

Ti^(<i-f)a-ra<. ^iK(^4-aytt-rai. fitcB(^6’«')ov^rai. 

D. •rip(jL-9)h‘cBoy. ^kK(^4'*)*i-c9oy. /i4ir9(<j*«)oD-<r0ov. 

rtp(i-9)d‘c9oy. ^i\{4‘*)ti-c9oy. fitff$(6-t')o^c$oy. 
P. rifi(a‘6')i&^fiaBa. ipt\(9"4)o6-fstBa. pic0(o-4)otr-pt9a. 
Ttp(d-€)a-c9e. ^i\(4-9)*i-c09. fue$(4-4)o0‘c9€. 

riji(d-o)&‘yreu. ^tA(^>o)oD>yrai. piC0(d‘o)9V‘-yrcu. 

Imperfect Tense. 

8. 4riii(joi’d)d’pri^. 4^iX(*-6)o6-fjifiy. 4fjne0{o’S)o6-fifiy. 
4Tifi(^d-ov')4i. 4pt\{4‘Ov)ov. 4fue0{6'ov)ov. 
irifs(d-t)d-ro. 4<piX(4-t)t?-TO. 4/u<r0(4-9)ov~TO. 

D. 4riix{d~9')d^c0oy. 4'piX(4~9)fi’<r0oy. 4/uc0(6't}ov‘C0oy. 

4TtfA(a-4)d-c0riy. 4^nX(^§-4)9l-c0nr. 4/jiter0(o-4)o4-c0Jiy. 
P. 4rip(ja’6')4»-fji€0a. 4^tK{s-6)ov-fi90a. 4fite0(o-6)o^'fAS0a. 
rfT«^i(«^-f)o-<rtff. 4^iK(^4"9)u-a0f. 4fii(r0{6~t)ov-a0§. 
4Tifi(d“o)4i’yTo. 4^i\(4-o)ov-yro. 4fiie0{6-o)ot^yro. 

Perfect Tense. 

8 TtrlfAfifiai. ws^lXrificu. fisulcBtsfuu. 

(So rs^pdfisu.') 

Pluperfect T nse. 

8. trsrifxdnnr. 4ws^iKi4fsrir. 4fisfue0dpTi^. 

(So 4u*^typd^ fiJiy.") 

Future Tense. 

S. rifidcopai. ^tkdcofMu. fiteBdcofSM. 

(So ^pueopcu.') 

Aorist. 

8. drtfiricdfirir. dpikn^dprir. 4puc0smrdfAny. 

(So 4^pdcdpiiir.') 

Third Future Tense. 

S. Tsrifidcofiui. mfikdeofjuu. pspucBticofuu. 

(So us^updf cofuu.') 

SUBJUNCTIVE MOOD. 

Present Tense. 

S. rtfjfd^u^A'pm. <^<A(^*«)w-/mu. fAic0C6^m)m^fuu. 

Ttt^(d-p}^ ^tA(^p)p. fu(r0(d-pyoi. 

rtp(d-‘ff)d‘rat. ^tA(f-i})p-rai. /uc0(d-p)A^m. 

D. r(/A(^>i|)a-arSoy. ^tA(^-i|>n.a9or. pxc0{d•^i^^90m^. 
rtfi(d*n)m~c90y. ^iA(^4-n)frtr0oy. fnc0(d^)4^c§ay. 

P. rtfi(m-4i)4^fit0a. ^\(t-dy4irpi€0s. pue0(9’d')d‘pi90a. 

ri^(it-if)«-«rSc. 

Ti^4-«*)A-inr«tt. ptk(j4^u)m^trrm, /uc$(4*a4)iMrTmu 



OREK 
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OPTATIVK MOOD. 

Premd Tmie, 

6 . riM(«-W>|^/iiVr. ^iA(«-oO^-^vr. 

/u«r#(^i)M-o. 

4>iA(dfHM)or-Ta, 

i!>. /u«r^A*9i)M>«f«y. 

TiAtCa-oO^**!^'* 0*A(«-«0«f*<r^r. /ur9(«<-e4)o(-<r#i|r. 
P. /UOr0(4K9()o/>M«^ 

rif»(d!*oi)^-0^. ^iA(^<in)« 7-0^. ^ir#(J*oi)orHr9€. 

rt/»(<(-oi)^-rro. ^iA(4-oi)«r-rro. /u 0 O(<f-oi)M-rro. 

IMPERATIVE MOOD. 

Present Tense, 

S, rtfi^d’OvySt. ipi\(_*-ov)ov. iuff9(6-0v)ov. 

rifi(^a-i)d-e0m. ^iA(r‘^t/-<r9w. fitaB(^0'4}ov‘e9m, 
2>. 0*A(^-#)ir-<rtfoy. /uii<r9(<{-«)ov-<r^o*'. 

^<A(«-^ff-0^M»'. ^99 (o-^ov 
J^. TtfA(d-t)u-e$t. ^iA(^<'c)«7*0^c. fiiar6(<J-f)ow-(ir6«. 
Tifi(a*^)i-<r®itf<rar ^A(f fn<r^(9-rf)ow-ir6ii^- 

or rtfi(^a-4)d’ trar or piK{§^4)’ atuf or fu<r0{ih'i)~ 
eBmv. si-trSmw. ov^eBmp, 

INFINITIVE MOOD. 

Present. Tense. 

r»fi(^d~€yu»e$ai. ^«A(^-f )««>flr6cu. /a0’9(^-c)a?*a’fo4. 
PARTICIPLE. 

iV' TtfiCard')<i‘fiiPOi. ^iA(9’d)o^/ityos. fua0(o-d)o6 /i9Po$. 
ri/ui(a-o)w/s^yrt> ptX{*-o)ov~ft9Prp- fued^o-o^ou-fjLipri 
^iK[9-6)oi^fA9voy. fue0{o~6)o6-fi9POP. 
€ Tin(a-o)t9-ft4yov 4nA(f-o)oi;-jU«M>i; fite0{o’o)ov-fi4yov. 
ri/i(a>o)c»-/i^n}f . ^iA(f-o)ov-/ufK77S. fua${o-o)ovfUyi^s. 

PASSIVE VOICE. 

Anrist. 

6’ irifjii^Biiy> ipi\rl9riy. 4fiur$4^y. 

(So i^tapaBiiy.') 

Future Tense, 

S. rifinBi^eofuu. <fnKiidi4<rofuu. fue09»$iieofuu, 

(So ^paJBiieofuu ) 

VERBAL ADJECTIVES. 

TiMil-rAif, -T^o, -T^or; ^pa*r^ot, •rdtm rioy] 
•rdsu, •rtvy ; lueBm-rioSy -t^ •r4oy. 

Remarks on the Contracted Verbs. 
Dissyllabic verbs in -#•# (as vA/«, I sail ; nydsty 
I breathe ; $49»y I ran, etc.) admit only the con- 
traction in ci (made up of c«i or ft), and in all 
the other forms remain unoontracted, as : — 

Active. 

Pres. Tnd. riA^w, irAtts » irA«i, irAfo/Acrf vAcrrc, n\4ovai. 
8uhJ. IIA^Wy w\4pf, w\4py nhissitsy, frA^rt, irAt* 

90au 

Xmjfer. TXAcl. Ji\f. wXsTy, Part, vAli»r, vA^ovro, 
vAisr. 


Imp/. Jmd, '^twksss, IrAsit, frAti, hrkdtup, hrkstts^ 

$9k9Sy. 

Opt, lIA^v^ irA^ift mktssf eto 
Middle. 

Pres. Tnd. nA^M««» vAsiret, vAt4Mt#c« wAfriFfer, 

etc. 

Inf. nA«i<r0«i. Part, mksiissyes. Impf. htksd^ 

fspy. 

The verb Um^ I hindy admits oontraolKon in all 
its forms-— So vr, 3ovrroSt SiaSoo/MUt fcaWdovo ; but 
not Sfi, it is necessary y nor B4onsuy I need. 

Several verbs in -am depart in contraction from 
the ordinary rules, so that oc, •««, eif, «p become 
n and p instead of « and f, as ; — (dm^ I litSt 

Cf*. 'ft -frroy, -^T* ; inf. (fy i iinperat. 0 ^ ; imperf. 
I(i#r, -Tjf, -py -^opy •irr#i •sso’i. Also 

fTfini-cf, wsipHy I am hunffry, inf. wstyfyy ote. ; 

BiiffAy I am thirsty, inf. Bufpy. Further, lenU, ityA, 
I scratchy inf. arfy ; afsdmy eym, I nrash, inf. eyfy ; 
^dmy ^Ay I ruby inf. 4ffr \ xp^t^niy xpnyMty I use, needy 
XFV* ^^oXP^f^h ^ nfastCy 

inf. dwoxpnoBsu ; XP^f ^ ^ oraolSy xpff* 

XPlt inf XPV>'- 

Respecting the use of the Attic forms of the 
optative in obser\e that in tke singular of the 
verbs in •/» and •6m the form •otny is preferable to 
the ordinary form, and in the \crbs in -dm is almost 
exclusively to be employed ; but in the dual and the 
plural the ordinary form in all three kinds of verbs 
is more usual. The third person plural has regularly 
the shorter form. 

State what is the part, and what is the English, 
Of the words in the following exercise : — 

'Ertyd^a. iyttrBABny. fikfir4os, rstlyffua. rtyp- 
r4os. ^tAoiiv. rifi^yiiy. ri/iyfy90a. riy^. 

rifi^sy. fue9olr9. irlya. ipik9i. iyicOoO. ^^iA«7ro. 
yurBovro. inyAysy. i^ik9tr9. 4yteB0vT9. iriyuaBs. 
iyicBovaBs, nyAv. rtyAca. ^tAoOrror. rtymy4$ffi. 
^ikovydyov. ytaBovaBai. yiaBoi. ^ikAyai. ftkoOysu. 
^tkf. d^tkstoBm. 

Give the contracted form for these oncontracted 
forms : — 

Tiydsit. ^ikdm. rtydsrs, riyas. ^ikisysp. riyd- 
ovai. iyioBos. inydMaBoy. i^tksdyny. iyiaBSsro. 
yurBodysPOS. riydettp. ^ikdatysp. yicBdot. fuaBdoiyt, 
riydotro. ytaBdotpro nyaotijysy. ^iksslpp. yioBaoifi- 
TOP. ytaBoolifr9. ^tKdotrro. 

Write out in full, according to the paradigms, 
the following verbs, first In an uncontracted form, 
and then in a contracted form, and then again in 
the two forms combined : — 

I frighteUy ws^dfifiuoy ns^ddnymi. 

'Xmydmy I yieldy xnpd^ssy tcsxdpnn«h usx^P^ 
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TloUm, I irrraiftiea, itwwoiriiMu. 

*Ayairdtt, I lore, iy^nrfiou, ^a»i7«o» 

NiKdU, / conquer, wK^<r«, vtrlicnKa, ytrUfifMi. 

I thorn, ^ii\6<rto, Zt^XtfKo, it^Kwfieu. 
Xpvo6m, I gild, xpvetiott, if# x/>v(r«ifa, ictxp^^^gMi, 


In order to obtain a perfect acquaintance with 
these verbs, we muit practise the forms in detail, 
and first 

THE PBESENT AKD IMPERFECT ACTIVE OF 
CONTRACTED VERBS IN -du). 
VOCABULA-RY. 


'AyairtU, I love. 

-<}», kt height, 
the bloom or flower 
(our acnii). 

*Aorpdwru, 1 lighten (it 
lightens). 

Bpoyrdit, 1 thunder. 

Apdtf, 1 do. 

'EAA«jf, -d8ot, ht Hollas, 
Greece. 

I deceive. 
'HAocia, *af, ago. 

daringly, 

bravely. 


*S8la, -at, appearance, 
form. 

Kal, even. 

Nixdw, I conquer. 

Vpduf 1 see. 

'Opfidu, I set out, rush. 

SiwircUtf, 1 am silent. 

Suyttutedw, I mix together, 
put in confusion {Kundm, 
I move, mix). 

Hvfjinaxot, -ov, fighting 
with (on the side of). 
As a substantive, <m 
ally, 

TiXtvrdv, I end (life), die. 


Exercise 89. 

Translate into English : — 

1. noAAtheir yydprfv i^airar&trw lUtat, 2. M)j <r4 
yittdrti H 4 p 9 os. 3. r^s dptr^s. 4. rioAAehris 
yiH^ Kcd Konhs AyZpa dyaB 6 y. 5. Of dyaSol ipSxri ri,s 
6. noAAol ivBpwwoi iyril ttjs i^Aucfas iucfifi tc- 
7, *H (Tic^^ro, ly A^y# dfitlvoya. 8. *AydyK7i 
ierl rdyras Mpdrovs rtAtvrqy. 9. Novs 6 p^ kuI wOj 
iocovti. 10. Bo^^oA^wi, ^ orpariwrai, dppupty irl 
'»vf. 11. Tlp\y p 4 v rtiKpy voXXol iirBiovtrt, 

jy wlyovtriy. 12 . Ovk lirri roU fih ipanri 
vxv- 13. n«p4«tAuf Ijerpaimy, 40 p 6 yra, 
wyfHvita T^y 'EAAdlda. 14. EWt ttdyrts inuBts roht 
yoMts iyarr^ty. 


Questions on tub Exercise. 

What is l^ararwny made up of? What mood, 
tense, and person is it ? What class of verbs does 
It belong to ? 

Why is ^Atirfat in the genitive case ? Go through 
the noun— that is, decline it. 

Give the tense to which 6 pq belongs, in all its 
parts — first u neon trac ted, tlicn contracted. 

What ^lart of the verb is SpAat ? 

What is the root of fi<rrp«vrty 1 What augment 
has the iorm 7 


Explain the formation of ovyondiea. 

What part of the verb is dyawtpty ? Go throng^ 
the tense. 

Exisbcise 90. 

Translate into Greek 

1. Thou deceivest. 2. He deceives. 3. He was 
deceiving. 4. You two deceive. 6. They deceive. 
6. They were conquering. 7. We were conquering. 
8. The general conquers all his enemies. 9. I am 
hungry. 10. We ore thirsty. 11. They are hungry. 
12. The allies are hungry. 13. It lightens. 14. It 
thunders. 16. Thou didst put the city in confusion. 
16. Good children love their parents. 17. The boy 
loves his mother. 18. Thou lovest all men. 19. 
They see thee. 


the present and imperfect active of 

CONTRACTED VERBS IN -f«. 

. Vocabulary. 


*A 0 vfA 4 v, I am dispirited 
{BvfiQS, spirit, courage). 

*Afi 9 x 4 a>, 1 neglect, dis- 
regard. 

*Av,ehoTt for •dy ''with 
subjunctive mood) 

Kfid = Khy 

*Airo^^#«, I flow from. 

*A(rKdw, 1 practise, exer- 
cise. 

a 4 u (with gen.), I w^ant ; 
Jf?, it is necessary (with 
acc. and inf ). 

Au(rTuxcA>* I am un- 
fortunate. 

*E0^A<tf or 64 \«>, I vdsh, 
I will. 

*Eircuv4«tf, I praise. 

Evrvx^w, I am fortunate, 
prosper. 

Eux^, -ris, 4 i, a request, 
prayer. 

Kpardw (with gen.), I 
command (ttpdros, 
strength), am master 
of. 

AaX 4 », I speak. 


MdAa, greatly, much ; 
com par. pmXKov, rather 
(in Latin mag it, 
potius) ; tuperl. fidX- 
iffra, maxi me, very 
much, perfectly. 

OyJ^iroTf, never. 

Out* — oin§, neither — 
nor. 

riot/a;, I make, I do; 
lienee roidirrft, a poet — 
that is, a maker or 
inventor. 

TIoi'^ci*, I labour. 

npoedoKdw, I expect, look 
for. 

Siydw, I am silent. 

Zv\\ap 0 dy», 1 take with, 
I help (governs the 
dative). 

^vfxirovdw, I labour with, 
assist. 

Tf A««, 1 bring to an end, 
accomplish. 

^poy 4 v, I have in my 
mind, I mind; p 4 ya 
q>poyuy, to be haughty. 


EXEBaSE 91. 

Translate into English : — 

1. *Avt}p wornphs ltu<rTvx«*. thrvxp- 2. Blot 
ttpdrurros (sc. 4 arl) dy Bvpov itpar-pt. 3. 2iy^ ^oAAar 
^ AoAfir wpdr-u. 4. *0 rt By xoirjrt, yopiCrrt Bp^ 
Btdy. 6. ^{\os <p(\^ ovpxoy^y ahr 4 p vorcc. 6. Of 
AyBptntai Byifro) ^poyoBrrxy ix 4 p Btodt. 7. *0 
^ulAjara iirvxwr ph ftdya ^poynirtf, 8. OfiA/irrr* 
dBvpt^ rhy Kwems vpdrroyra S«7, 74k fitKrim 84 wpaa- 
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St«4!r 9. voMvrri ruAA tifiBimt. KX 
Aritf?r« iccU ifrpf mU 

Bxxbcibb 92. 

Translate Into Greek :— 

1. He is unfortunate. 2. They are fortunate. 
2. They were fortunate, but they were not happy. 

4. You are unfortunate. 5. Conquer }our spirit. 

6. Friends work together with (dat.) friends. 7. 
Let not a mortal man think (carry Ais aims) above 
the gods. 8. They become dispirited when they 
are unfortunate. 9. Ye are dispirited, 10. He was 
dispirited. 11. The boy neglected his body. 12. 
A wise man praises those who practise justice. 

KEY TO EXERCISES. 

Ex. 87. -*-1. The eoldiera >Aere ordered to go againiit the 
«uemy. S. SpsrU was once fearfully shaken by an earthquake, 
a. The power of the Persians has t«en broken by the Greeks. 
• 4 . The enemy were shut up m the citadel 6. The barbarians 
took to flight when they heard the Greeks dash their shields 
against their spears tJ. The war was stopped. 7 We hoi>e 
that we shall accomplish all things well. 8. 1 would that I 
might accoinpUsh all things well. 9. The treaty has been 
broken by the barbarians. 

Ex. 88. — 1. Oi e'Tpartwrai irpbv tov« iroX«fUovf 
K«it*k€i>9iUvo^ cio-ir. 2. 'H ^M«rrcpa virb trtivpMv WSpavff'- 

TM. S 'Exciioj ^ mikit vjrb (TticrpiOv $pav<rByfcrtT<u. 4. *11 trokis 
inr^ eviwpiev a'curai 5. 'H twk Iltpirwr 8dr«piic virb tmv 'EAAi^vmv 
iCpavtr^n. 0. Ol voAr^iOi ck r^v Mpov aaTcuttsAria’/ui^vot siofv. 

7. At «wirt8«c vpbc ra bbpara vwb rwv voArpiUtfV iitpovtrCifa'o.y. 

5. *0 irdAcpiOf irriravrat. 9. 'O ir6ktfiOi irtiravVcrai. 10. EiSr 
warra aoA^ avv<rai^«Sa. II. K»A«v4r«i ptfSi6y imy ii ^yvo’eu. 
12. 'H ovyC^icri vw6 rmv iroktf*.tty AvSiycrtrot. 

POLITICAL ECONOMY.— IV. 

[Catitinuftl from p. 21 2. J 

LAND, LABOUR AND CAPITAL (eontinwd). 

Let us look at some of the circumstances by 
which the productive power of land has been in- 
creased : — 

(1) The improvement of breeds of domestic 
animals by careful selection of the best stock ; and 
also of se^. 

(2) In hot countries, the storage of water and 
irrigation of land ; which we know to have been 
practised at least 1,000 years b.c. 

(3) Rotation of crops, to use all the different 
substances in the ground that plants require. The 
gradual disintegration of rook, and the action of 
water in carrying these substances goes far in' 
course of time to replace those used. 

(4) New kinds of crops, liaise, introduced into 
Italy in the fifteenth oentory, is now the staple 
food in much of that country. Buckwheat seems to 
have come into Europe with some of the various 

fovasioiis of barbarians from the last It is not 
_ ^ * 


mentioned before the fifteenth oentury, Rloe 
was introduced into Spain from Africa by the 
Moors; the Arab oonquest of Egypt had intro- 
duced it there from Asia. In the fifteenth oentury 
it was introduced into Italy, and it is now a staple 
food in parts of the north. Now these two hitter 
grains will grow plentifully on land which (beoauae 
it is too poor in the first oase, and too wet in the 
second) would not grow wheat at all, or not nearly 
so much. More food is therefore produced with 
less labour, and some labour is set free to produoe 
other things. Still more striking is this in the case 
of potatoes. To grow potatoes instead of wheat 
will enable between five and six times as much 
food per acre to be produced. Potatoes were 
intnxiuced from America by Sir Walter Raleigh ; 
but were not generally grown till the last oentury. 
It is true this cheapening of staple food has some- 
times Imd one most disastrous result. Population has 
increased up to the limit of the means of subsist- 
ence ; then when this cheap food failed, there was 
nothing else to turn to that could be grown in 
quantities sufficient for the population. Hence the 
great Irish famine of 1847. 

Much the larger number of the vegetables now 
grown by English fanners and gardeners — even if 
we do not count what are grown as mere cariosities 
— have been introiiuood in England since the 
middle ages. Kye-gruss, lucerne, kohl rabi, and 
cultivated furze tor cattle food, are quite modern 
crops. Among root croiis, turnips and mangel- 
wurzel were introduced into England from Holland 
about the sixtcienth oentury. At first they were 
only known as garden plants, but in the seventeenth 
century they came to be very generally planted on 
land which had hitherto lain fallow for the year. 
In the eighteenth century there was a great increase 
of cattle food, owing to the fact that clover and 
lucerne began to be much cultivated and manuring 
became much more general. So we find a striking 
contrast between the quantity and quality of meat 
available in the middle ages and in the present day. 
In the fourteenth century a fat bullock, ready to kill, 
seldom weighed more than 400 lb. In the sixteenth 
now and then it seems to have weighed tiOO. Scien- 
tific cattle breeding began about the middle of the 
last century, and the best bullocks of many breeds 
now weigh over 2,000 lb. This is due partly to 
better feeding, partly to more care in breeding ; and 
of course the larger the size of the animal, the 
greater the proportion of meat to offal.” Since 
about 1800, oil-<^e, ensilage, and other cattle foods 
have come in to assist in increasing the weight, 
and indeed in keeping cattle alive through the 
winter. In the middle ages people never had fresh 
meat In winter, because, having only hay, they 
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oonld not afford to feed their cjattle well enough to 
make it worth while to keep them. They killed 
and ialted them In the autumn, except a few, and 
lived on ^alt meat, of courHC without vegetables— 
whence in part the terrible scurvy or “leprosy” 
which has left so many traces in the “lazar houses ” 
of old English towns, and the “squints” or “leper 
holes ” found in some old English churches. Again, 
in the fourteenth century the fleece of a sheep 
probably weighed about 1 J lb. on the average : the 
wool was very coarse and poor. In the eighteenth 
century it weighed 6 lb., now it may be from 7 to 
9 lb. The fat sheep too has increased from an 
average weight of 40 lb. in thirteenth-century 
England to 70 or 80 lb. or more (according to the 
breed) to-day. . 

New methods of tillage— manuring, subsoil plough- 
ing, machine cultivation, and so on — have also 
done much to increase the productive power of land. 
In the fourteenth century, the average produce of 
English corn land in a good year was about 11 
bushels per acre. The average now is 25 to 27 
bushels, which but for the low price of wheat due 
to foreign competition, might easily be increased 
to 85; while in some cases 60 to 52 bushels an 
acre is produced. The grain too weighs more and is 
mnehmore nutritious than in the fourteenth century. 

In manufacture the great development of 
machinery, dating from about 120 years ago, has 
immensely increased the productive power of 
labour; while the working power of the labourer 
has been immensely incronsod by his better food, 
his better sanitary surroundings, and his greater 
education, both at school and by the increased 
variety of his ordinary hfc. High wages, themselves 
the result of increased production, spontaneously 
react to produce an increase through producing 
these effects. It must not be supposed t hat this 
productive power is capable of indefinite increase, 
or that it is always inci-eased by the same methods. 
In some branches of industry, notably in vine- 
growing, and some kinds of fruit and vegetable 
culture, the small farmer can actually beat the 
large company, though it has plenty of capital and 
the latest appliances. They cannot supervise their 
men so eflSclently ; and as he gets all the product 
lie does not care how hard ho works. 

DI8TRIBUTION.~(A) THE LANDLORDS SHARE. 
AmUMIKO, then, that land is private property, and 
that landlord, labourer, and capitalist are separate 
persons, what will be the shares of each in the 
fffoduot ? What will the landowner receive simply 
as a landowner, whether he also works or supplies 
capital or does neither ! 

Economists, in answering this question, make the 


following assumptions : (1) Land varies in fertility 
and convenience of situation, and in other advan« 
tages, such as healthiness, which we may for brevity 
class under one of these heads. (2) At any given 
time, there is some land being cultivated which will 
only just pay for cultivation : that is to say, will 
give the cultivator the ordinary rate of profit on 
his capital besides replacing what he expends on it. 
Land which does not do this would, of course, soon 
ruin the cultivator unless he had other means of 
living; and unless he gets about as much ns he 
would in some other business, we may assume he 
will not care to continue working his land. Many 
people no doubt— some country gentlemen, for in- 
stance — cultivate land which does not pay them ; 
but then their chief aim in doing so is not the pro- 
duction of wealth, but amusement or occupation : 
so they are outside the province of political economy. 
(3) As the better land will produce more for the 
cultivator, men with capital will be constantly 
bidding against each other for land ; and the land- 
lords will stand out for the highe.st rent they can 
get. (4) Competition is perfect • that i®, each 
landlord knows what offers are being made for the 
various descriptions of land, and each would-be 
tenant knows the qualities of each lot of land and 
can accurately estimate its worth. This last as- 
sumption is clearly never realised, but it gives us an 
idea of what the landlord’s share tenda to be apart 
from the complications introduced by ignorance, 
imperfect competition, and various non-commercial 
causes. 

Now it is clear that a would-be tenant cannot 
profitably offer to pay aiiv thing for the use of the 
land just “ on the margin,” This would reduce his 
profits, so that his farming would no longer pay. 
But let us suppose that such land produces (say) 
fifteen bushels of wheat per acre ; and that the 
intending farmer sees a piece which he thinks would 
produce twenty bushels. Clearly, he can make just 
the same profi^t by taking this land and paying the 
landlord the equivalent of five bushels, as ho w.ould 
by taking the poorer land. As a matter of fact, he 
may very likely expect that the landlord will, to 
get his land let, refrain from exacting quite all the 
value of five bushels. But assuming that the land- 
lord does exact all, clearly the higliest rent the 
tenant can afford is the equivalent of five bushels 
an acre. If one tenant does not offer that, another 
•will ; while if one landlord asks six bushels* rent 
for land that will produce only five bushels beyond 
the fifteen which represent the cost of production 
pl¥i the ordinary profit, the competition of other 
landlords with him for tenants will bring down thi» 
figure. Finally, the land on the margin of cultivap 
tion will just pay expenses but leave no surplua, 
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and thp rent that can be paid for any other piece 
Vill be juat equivalent to the excess of its produce 
over that of the land *‘on the margin of cultivation.** 

When the soil of England supplied nearly all the 
grain consumed in the country, the rise or fall of 
this margin of cultivation could be seen in some 
districts. On Salisbury Plain, for instance, it is 
said, when the price of grain was expected to be 
high, fresh land would be taken into cultivation. 
When the price of grain fell again, such land went 
out of cultivation and became pasture. Now that 
foreign grain has largely displat'ed English, the 
margin has ascended in England — that is, it does not 
pay to cultivate some of the land which was formerly 
profitable. But, ns a rule, the margin constantly 
descends, because population constantly increases 
and more food is wanted for them. Railways and 
steamers have made it possible to get at the grain 
from new countries whose fertility and situation 
(in the economic sense) aie superior to that of 
England. But the supply of fresh land is by no 
means infinite, and these temporary dusturbing 
causes do not permanently affect the truth of the 
theory. 

But it must be admitted that history does not 
seem to bear out the theory entirely. We should 
expect, according to it, that the most fertile lands 
would be cultivated first, and that ns the demand 
for food increased with the increase of jicpulation, 
less and less fertile land would Im' gratlually resorted 
to. But, as a matter of fact, we find that rulti\'iition 
has very often begun among the mountains, in 
relatively poor land, and has gradually spread down 
to the plains ; because a nation must he strongly 
organised for defence before it can cultivate land 
exposed to an enemy. In America, too, the rich 
bottom land along the great river valleys is by no 
means all cultivated even now ; because it requires 
much capital and labour to protect it against floods 
or to make it healthy enough for labourers to work 
there. And the lands of the new countries opened 
up in this century — American prairies, Australia, 
the wheat lands of Manitoba, and of the Argentine 
Republic— are not less but more fertile than English 
land : true, they mostly produce about three- fifths or 
four-fifths the amount per acre that average English 
land produces, but they do so at much less cost. 
But, really, all this is not against the theory. The 
Law of Rent, like other laws of abstract science, is 
true, provided the assumptions from which it follows 
are true and are not complicated in practice by 
special facts. As a matter of fact, they always are 
complicated by some such facts. The wheat lands 
of America have only been opened up recently, 
because, until railways and steamers were running, 
the wheat could not be taken away. As it is, amch 


fertile land has been added to the available fqod 
area ; and what is the consequence 7 English rents 
have gone down— just as they ought according to 
the theory. Some of the objections, too, overlook 
the fact that political economy has to use ordinary 
words in special senses. ** Fertility and situation ^ 
mean in connection with the theory, advantageous- 
ness for cultivation** ; and the rich unhealthy land we 
spoke of, though ‘‘fertile” enough in the ordinary 
sense, is not fertile in this special sense of political 
economy. 

This same law of rent applies— with a slight 
change, of course, in the meaning of the terms— to 
mines, fisheries, quarries, and all sources of wealth 
the output from which is not capable of indefinite in- 
crease ; or which, as it is sometimes put, arc subject 
to the Law of Diminishing Ret urns- -that is, from 
which an increased quantity of wealth can only bo 
got by a more than proportionate increase of the cost 
of getting it, of the labour and capital applied to 
the land. Manufactured goods are not (appreciably) 
subject to this law, because, though their raw 
material is so, the cost of it is so small a part of 
the total cost of the finished product that we may 
disregard the increased cost, due to the law, in our 
calculations. But it is clear that if we have to dig 
deeper for our coal, for instance, the difficulty of 
working it will increase very rapidly ; and we should 
presently come to a limit of deptl» beyond which it 
would be unprofitable, and even physically im- 
possible, to pass. 

The law of rent also applies to the rent of freehold 
building land, and that part of house rent which 
represents the payment for the land as distinct from 
the payment for the use of the house; this latter 
part, it is to be particularly noted, is to be classed 
as interest on the capital of the house-owner. Here 
we may, in stating the law, write “ advantageons- 
ness ” or “ productivity ” instead of “ fertility and 
situation.” In London and many parts of England, 
the land, and the houses on it, so often belong to 
different owners, that the distinction is clear enough. 

Now supposing (for simplicity) that a people 
lived on an island quite cut off from the rest of the 
world, it is clear that their land would tend to in- 
crease in value without anything being done to it, 
simply because there would be more and more 
demand for the limited quantity of land available, 
to grow food or for building. And a little reflection 
will show us that as population constantly tends to 
increase, this value must constantly tend to increase 
too. There may, of coarse, be excrjptions — popula- 
tion may move away from one district where work 
is slack or the soil or climate bad, to another with 
less disadvantage in these respects ; or a large area 
of fertile land may be very rapidly opened up— as 
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in WMtero North America since about 1840. But 
these clearly are exceptions. In our great towns 
land Is constantly becoming more and more valuable 
on the whole, simply because more people wish for 
houses and shops in town, and so with the increased 
demand the value rises. 

This increase of value, due as it is to the circum- 
stances of the society, not to anything the landlord 
does, has been callecl the “ unearned increment ” — 
a teem invented by J. S. Mill ; and it has been pro- 
posed to tax it heavily, or deprive the laudlords of 
it altogether. This question we must reserve until 
we talk about taxation. Other kinds of wealth of 
course often increase in value, without the owner or 
indeed anyone having done anything to them; 
but the conditions under which they do so are 
more various and less common. 

Prom the hiw of rent a curious result follows— 
.that rent is not an element in the price of the pro- 
duct, providetl that competition is perfect. For 
some land produces only just enough to pay working 
expenses, with a profit ; the producer must sell his 
gri^n at a certain price to make it worth his while 
to grow any. If ho reduces his price appreciably, 
he will soon have to go out of the trade. Now 
why should the producers from better land take 
any price less than this ? If competition is perfect, 
the buyers’ competition will send up the prices of 
the produce from the better land to the level of the 
prices of the produce from the worst. So that were 
the cultivators of this better land its owners, they 
would of course get larger profits on their capital 
than the cultivators of the worst do ; but the 
consumer would pay the same price for produce 
of the same quality, whatever land it came from. 
But assuming that the cultivators hire their land, 
they will offer some part of these extra profits to 
the landlords, as rent of the bettor land ; and as 
competition becomes more and more perfect, they 
will tend to offer the whole. With absolutely 
perfect competition, such as the theory assumes for 
convenience, they would offer the whole. 

Hence, anything that artificially increases the 
price of agricultural produce to the consumer— such 
M a duty on foreign corn— must eventually tend to 
benefit the landlord, rather than the tenant. The 
law of rent is usually treated with reference to 
agricultural prcsluoe alone. From the tenant’s 
standpoint, we see it is a price paid for a natural 
advantage. From the landlonl’s standpoint, it is a 
aurpliis that the possession of a natural advantage 
enables him to secure. And the price of agricultural 
produce generally tends to be Axed by the price of 
that portion of it which just covers the cost of 
production (including the average rote of profit). 

It has recently been noticed that oil tbeee pro- 


positions ore true of other kinds of produce. Special 
advantages in prodnetion, or special business obili^,* 
tend to get extra remuneration for their owner 
which is of the nature of a price paid for a natural 
advantage. And the price of all produce tends to 
be fixed by the price of that portion which is pro- 
duced at the least advantage. But so many more 
causes complicate these tendencies in manufacture 
and trade than in agriculture that they have only 
recently been noticed in the former, and the results 
are as yet but little worked out. 

(B) THE LABOURER'S SHARE. 

A builder about to contract to build a house may 
be supposed to estimate his expen-ses somewhat 
thus : — So much for materials ; so much for cartage ; 
so much for wear and tear of machinery or of tools 
which he may supply ; so much for labour ; and he 
would add a sum which is his profit. The person for 
whom the house is to be built might analyse the price 
he pays under these heads. Contractor’s profit and 
workmen’s wages seem to him part of the expenses 
of production ; while to the contractor the wages 
he pays, at any rate, seem to be so. 

If we look at the transaction more broadly, how- 
ever, the cost of production is here confused with 
the remuneration of the different people employed. 
From the point of view of society generally, master 
and workmen are working together in building a 
hou.se. The master consumes his capital in a way 
that affords him no present enjoyment. The poli- 
tical economist’s concise name for this use of capital 
is “abstinence.” The master and the workmen 
both give their labour, and in the result there is one 
house more added to the sum of wealth in the world. 
Clearly, if the workmen could have waited to draw 
their wages in a lump, master and workmen would 
then be dividing (according to stipulated shares) the 
equivalent of the wealth they had been producing. 
The workmen would get the reward of their labour ; 
the master of his “ abstinence,” as defined above, and 
of his labour of superintendence and his risks. 

The old analysis of cost of production — which in- 
cluded wages and profits in it— confused “ reward ” 
with “ cost.” Profits are not “ cost ” except from 
the purchaser’s point of new; wages are “cost” 
only from the purchaser’s or employer’s. Both, in 
reality, are shares of the product. But as it is 
generally quite impassible to say exactly what the 
product will fetch when it is completed, still more 
what share each man has taken in producing 
it, wages are advanced to the workmen out of 
coital, and the capitalist repays himself out of the 
price he gets for the product. The money wages 
now paid ore portly, at least, a sort of rough com- 
position for the vrorianan's shore of the prodnef. 
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This amogemaoi is only possible where there is 
^ plenfy of ospitaL In new oonntries, where capital 
is scarce, it often does not exist. Farm han^ in 
many parts of the United States nsnally live with their 
employer. He boards and lodges them, and advances 
money to them from time to time. But they do 
not all their wages for the year till the chief 
crop for the year is sold : that is to say, their wages 
are paid out of the product, but advances are pre- 
viously made out of capital, and the employer 
repays himself out of the product. Only within 
the last thirty years has this system declined in the 
eastern and middle states, with the growth of 
capital and of facilities for borrowing ; and it is said 
still to be common in parts of the west. 

The dependence of the wages in a trade on the 
product and its price is admitted by the institution 
of the sliding scales’' used in some trarles, as in 
the coal and iron trades of the north of England, 
According to these schemes, wages in the various 
branches of the trade rise and fall in certain pro- 
portions, according as the price of coal and iron 
rises or falls. But these scales have been tried 
several times and again abandoned, and it may be 
feared that the multitude of business details that 
must be attende<l to in fixing them can hardly vet 
be dealt with in a way that satisfies all partie.s 
concerned. 

This error of including wag^ in cost of production 
led to a very unfortunate tlieory, which embittered 
the working men of England against political eco- 
nomy more tlmn anything else during the first half 
of this century. Each employer, it was arguetl, 
pays so much wages in a given time, say a year, 
to his men out of his capital. In different trades a 
different proportion of capital is paid as wages ; the 
more Ivand -labour, of course, the greater the pro- 
portion. But the proportion in each trade is fixerl 
by the circumstances of tliat trade — the amount of 
capital in it, the kind of work done, etc. The 
capital in each traile devoted to the payment of 
wages was called a wage-fund. Now supyxise the 
workmen in a trade ask for more wages. If the 
masters pay more, it will reduce their rate of profit ; 
then it may not be worth their while to continue 
in the trade. Moreover, if wages rise in a trade, 
fresh men naturally will come in, so each w'orkman 
will get a smaller share of the wage-fund. So that 
in any trade, at any time, each man’s rate of wages 
is fixed by the conditions of production. If the 
rate Hses, capital will leave the trade and the total 
wage-fund will be diminished, and fresh men will 
come in; so the wage per head will be diminished 
too. 

This theory comes down from the beginning of 
this century, when English trade was xapi^y in- 


creasing, hand-labour was still much used, capital 
did not move so freely into prosperous trades as H 
does now (since there were fewer banking facilities 
and much lest capital to lend) ; and so the first 
question a manufacturer asked himself when be 
wanted to increase his production was, Hate I 
enough capital to put on more hands ? But it entirely 
overlooks two facts : — (1) That the product and the 
value of the product are not fixed quantities in 
manufacture any more than in agriculture. More 
might be turned out and yet less profit made, or 
i-ioe versd, A sudden demand for coal in 1878 
(owing partly to the opening of the Sues Canal, and 
to the increase from that and other causes of steam 
navigation, iron, and other manufactures) sent ap 
the price of coal, the profits of the coal owners, and 
the miners' wages all tog('ther~>nnd the rise in wages 
wa.s not all due to the fnct that the supply of 
skilled miners ran short. (2) That, as a matter of 
fact, the rate of profit does not depend on wages; 
that it did was a corollary from this “wage-fund” 
theory. If the product and its value were fixed 
quantities, and the wage-fund ” W’as fixed too, it 
followed that wages could only be increased bj 
taking from profits, and rire rersd. In reality, 
however, it is indicated by many observations tliai 
It IS truer to say that “ the rate of profit depends 
on tlie cost of lalKiur”— which is a very different 
tl r*g f:o!ii Use r;.te of wages. Many proofs that the 
highest paid laboi r i-* often the cheapest have been 
collected by Lord Brassey fiom the liooks of a firm of 
railway f ontrnctors, which liis father founded, and 
he has published them in a book called “ Work and 
Wages.” The firm ma^lc many railways in many 
countries, and ha<l great opportunities of estimating 
the different capacities of English, Irish, French, 
Hindoo, and other navvies. They found that the 
highest paid labourers produced more work in a 
given time, in proportion to their pay, than the less 
well paid did ; and that an increase of pay — whether 
by drawing in a better class of men, or by enabling the 
men to get more nutritious foo<l— often produced a 
more than proportionate increase of product. Thus, 
in 1842, on the Paris ami Rouen railway, English, 
French,* and Irish quarry men worked side by side. 
The Englishmen were paid six francs (about 5s.) a 
day, the Irish four francs, and the French three 
francs. Yet, of the three, the Englishmen did the 
most work in proportion to their pay. In building 
a refreshment room at an English Station, a London 
bricklayer worked on one side at fis. 6d. a day, two 
countrymen on the other at 3s. 6d. Yet the London 
man, “ without undue exertion,” did more work in 
a day than the other two together. 

This leads os to a distinction of extreme im- 
portance— that between Nominal (or Money) Wages 
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and Real Wages. Nominal Wages are the labourer’s 
earnings in money. Real Wages arc the goods he 
boys with tliat money. It is these which constitute 
the ** real reward of tl»e labourer.” Thus, real wages 
depend on the purchasing power of money. Suppose 
that food, clotiilng, and houseroom — which are tho 
chief things on which money wages are spent— 
suddenly doubled in price ; it is clear that a weekly 
wage of £1 wouhl buy little more than a weekly 
wage of 10s. before the rise. In controversies about 
Protective tariffs, especially just now in the United 
States, people lire apt to forget this distinction. 
Wo shall return to this later. 

The wages, then, of a productive labourer are 
essentially a thare ih the jmtduct of his labour— 
generally but not always advanced long before the 
product is ready ; and their possible limit is fixed 
by (among a variety of other conditions) the ex- 
change value of the product when complete. 

But why do workers in different trades or employ- 
ments get paid at different rates ? (We here use 
“ wages ” to include all payment for lalxiur or 
service.) Adam Smith enumerated five causes, 
•‘arising from the nature of tho ernploymentH them- 
selves,” viz. : “ the ngreoablenoss or disagreeiibleness 
of the employnK'nt,” “ the ease or difficulty of learn- 
ing it,” “the constiincy or inconstancy of employ- 
ment,” “ tho degree of trust which must Ik? placed 
in tho person employed,” and “ the probability or 
improbability of success.” Only the last of these 
requires a word of explanation. When there is 
a great inequality between the annual gains of 
different workers in tho same employment, it is to 
n great extent duo to differences of skill, but to 
some extent also to luck. Some men got plenty of 
work, and corresponding pay ; others, jwrhaps its 
well able to do the work, get little or none of cither. 
Now the large gains made by the lucky men impress 
tho imagination, and draw more men in than tho 
employment ran support. Tho profession of a 
barrister in England is the best instance of this 
kind, though there are other reasons why it is over- 
crowded. Adam Smith noticed also that some 
inequalities, as between different employments, Imd 
been caused by the action of Government . Thus the 
Statute of ApprtMiticeship, forbidding any master 
in certain trades to take more than a certain number 
of npprentict>8, and preventing men who had not 
served an apprenticeship from being engaged as 
journeymen, necessarily limited the supply of labour 
and kept up wages in those trades. So, too, the 
Laws of Settlement, preventing any workman who 
migrated to a place from acquiring a right to poor 
relief there except under very stringent restrictions, 
checked the migration of workmen to places where 
their services were wanted while (to take a modern 


instance), on the other hand, the increase of State* 
aided education in England just after 1870 greatly* 
reduced the salaries paid to ordinary clerks. Again, 
endowed schools and universities, as Adam Smith 
noticed, probably tend to reduce the salaries of 
some kinds of educated labour. 

It will easily be seen that all these causes act by 
adding the mpply of lal>our. And it often happens 
that some of the least pleasant trades are very badly 
paid, because they ore overcrowded by a number of 
people who can find no other employment, and are, 
as a body, inefficient workers. The wages paid to 
men doing the same kind of work at the same place 
and time tend, of course, to be fixed by competition. 
Sometimes, however, they are fixed by custom. A 
medical man, a barrister, a solicitor, usually gets a 
certain fee for work of a certain kind, whether his 
skill is greater or less, and it is not thought proper 
for him to try and undersell his competitors. In 
these cases, competition comes in, not to reduce 
the amount of each fee, but to make a difference in 
the number of fees gained by the num who are 
thought most highly of. It is “ competition /cr the 
field of employment ” ns contrasted with the com- 
petition in the field which wc get (<?y.) between 
rival tradesmen trying to undersell one another. 

Now it is quite jxissible that there may be so 
many workmen competing for employment in a 
trade that the share of each in the product may be 
a very small one. And this leads us to a wider 
question : How is the rate of w’ages in general 
affected by the increase of population ? 

The theory of population now usually accepted as 
a theory — though it is much disputed wdiethor 
special cau.ses will not hinder it from being realised 
till a very remote period— has been one of the most 
important parts of political economy. 

Briefly, it is this. We find by observation that 
population tends to multiply— that is, to double 
itself in varying periods, longer or shorter. Every 
plant and every animal has far greater power of 
multiplication than it can use. The elephant, says 
Darwdn in the “Origin of Six*cios,” is the slowest 
breeder of all known animals. I^et us assume (what 
is under the mark) that it breeds iK'tween the ages 
of thirty and ninety, and has three pairs of young 
meanwhile. Were there no checks— want of food, 
beasts of prey, disease, etc. — theelephants descendefl 
from one single pair, after five centuries, might 
amount to fifteen millions. It was the observation 
of this process through all nature that led Darwin 
to his theory of natural eelection. Many more 
animals of all sorts are bom than can possibly 
survive ; there is a constant straggle for life going 
on, and those survive which can manage best to 
adapt, themselves to their conditions. 
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APPLIED MECHANICS.~~XIL 

(CtoNliHtferf Aom p, 217.] 

CIKBTIC ENERGY OP ROTATIXO BODIES ~ THE 
FUNCTION OP A FLY WHKEU-DBTEBM I NATION 
OF THE SIZE OF FLY WHEEL KFAJUIRED FOR 
A GIVEN PURPOSE-PRACTICAL ILLUBTRATIONb 
AND EXAMPLES. 

We ]iave seen that a body moving with what may 
be called a linear motion, that is, as a ship or train 
usually moves, possesses a store of energy in ^rtuo 
of its motion, the amount of this store being com- 
puted by multiplying half the mass of the body 
by the square of its velocity. Bodies rotating 
about an axis as a fly-wheel does, %.e.^ moving with 
a rotational or angular motion, also possess a 
similar store of energy, and in this lesson the 
method of calculating its amount will be discussed. 
First of all, the question may be asked, why do we 
put a fly-wh(*el on an engine or machine? The 
reply is, to act as a storehouse of energy, so that if 
a groat demand at any iwirticular time should lie 
made, the fly-wheel may be drawn upon to supply 
the energy which i.s recjinred in excct^i of that 
otherwise pro\ided. Just for a similar reason we 
put a tank for water in a house, so that by a com- 
paratively small supply wc may be abl(‘ to meet a 
considerable demand for a short space of time. In 
the case of a steam engine — or better still, a gas 
engine— the working fluid (steam or gas) gives 
energy to the piston and fly-wluH*! only during a 
short poition of every one or two revolutions, 
whilst the demand for energv may Ih* fairly steady. 
If there were no fly-wheel, the driven machines 
W’ould sometimes have too much and sometimes too 
little energy supplied to them, and hence their 
motion would be unsteady. 

Similarly, if we have an intermittent demand, it 
can be met with the help of the energy contained 
in the fly-wheel ; in fact, nearly all goofl systems 
for the transmission of power have some sort of 
accumulator or storehouse of energy included in 
the system. In giving out energy the fly-wheel 
diminishes in speed, and the main question we have 
to deal with in the design of a fly-wheel for any 
apecified pmqiose is the amount of energy the fly- 
wheel cAn give out without diminishing its sp<*ed 
of rotation below a certain limit ; or, wdiat is the 
aame thing, what amount of energy can it receive 
without increasing in speed above a fixefl value ? 

In computing the kinetic energy stored np in any 
rotatii^ body we can imagine the body divided up 
into a large number of little portions, and if we 
could obtain the kinetic energy of each little por- 
tion, and leave no portion of the wheel out, the sum 
of all these energies would be the kinetic energy of 
the whole wheeL Unfortunately, the difficulty at 


once presents itself that the velocity of each little 
portion is different from that of any other which U 
at a different distance from the axis, and as the 
velocity enters into the expression for the kinetic 
energy of each, the calculation presents great com* 
plexity. However, there is one thing all the little 
masses i)o.H8ess in common, they linve all the same 
angular velocity. i.e„ they make the same number 
of turns per second. It is evident that we must 
express the kinetic energy of each in terms of the 
angular velocity. 

The connection between the two kinds of velocity 
will readily lie understood from Fig. 72, Here a 
small bofiy is sup- 
pose<i to rotate 
about an axis at 
o, following the 
path c B, and c B 
is supposed to re- 
present t ho dh> 
tance the l>ody 
goes in one second 
or its linear ve- 
locity r. Jiut a 
railius o C de- 
scribes the angle 
A (or c o B) in 
the same time, 
hence tliis angle 
re presen Is the 
angular velocity A of the body. Tlu> student is 
probably aware that the i>est way to measure any 
angle is to divide the arc subtending it by the 
radius of this arc, licncc the angle 

. nrr B T r . 

A =• - , = or r as Ar. 

nuitui O C r 

Hence linear veU>city is eqiuil to angular velocity 
X raclius. Now the kinetic energy of each little 
mass is ^mv^, if m is its mass and r it# linear 
velocity, which for our purixmc is better written 

i m A* r*, 

the sum of all such terms, including every little 
p^)rtion of the rotating body, is tlie kinetic energy 
of the whole Ixxly. Taking the symbol 2 to repre- 
sent “the sura of all such terms,** we have, 

Kinetic energy of routing body « J JmAM. 

or since A is the same for all, this expression may 
be w ritten 

iA2mr«. 

Now the expression 2iwf*, representing the sum 
of nil terms obtained by multiplying each little 
mass in a body liy the square of its distance from 
the axis, is called the moment of inertia of the body 
about that axis. This moment of inertia is generallir 
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danotad by the latter i ; it hM bean calcalated for 
na by mathematicians for a great number of regular 
bodiee. We and then that the kinetic energy of a 
rotating body, like a dy-wheel, is given by the ex- 
preaaion } ia*, or is fui{f the product of tlic mommt 
of i/ttertia of the body and the tquare of iti (myular 
velocity in radiam per second. In calculating the 
moment of inertia one foot should be taken as the 
unit of length, the product will then give the 
energy in foot-pounds. 

Notice the similarity of this expression to that 
for the kinetic energy of a body moving with a 
linear motion. 

Engineers and practical students whose know- 
ledge of mathematics is limited are generally shy 
of such expressions as moment of inertia ; hence it 
occurred to Professor Perrv some years ago to put 
the expression for the energy of a rotating body in 
a simpler form. It is evident that the moment of 
inertia of a body is always the same about the 
same axis, and also that the angular velocity of the 
body in radians per socoml is proportional to the 
number of revolutions it makes per minute, hence 
the kinetic energy of any rotating body is simply 
proportional to the square of the number of turns it 
per minute, or what is the same thing, is 
equal to this square multiplied by a number which 
is constant for the same body. 

It is evident, then, that we can put the result 
already obtained in the form 

Kinetic energy of rotating body = Mn*, 
where « is the number of revolutions the body 
makes per minute, and m is the constant referred 
to above. To find the meaning of this M, we have 
only to imagine the body making one turn per 
minute, and then wo see that the m of a rotating 
body is a number representing the kinetic energy 
stored in it when it revolves once qwr minute. 

In order to find the connection between the M of 
a body and its moment of inertia, it is only neces- 
sary to equate the two expression*- for kinetic 
®n«rgyi und remeraliering that anguUvr velocity, 

. 2irw 
^ “ ttO ’ 

W6 have 

“ iseo* 

The M of any body is easily calculated thus if 
its moment of inertia is known. The professor 
has, however, shown how the u may be obtained 
by emperiment, and this is a matter of great im- 
portance, as it is difficult to calculate the moment 
Of inertia of feuch a holy as a fly-wheel with any 
great degree of acouracy. 

This experimental method will be explained 
preeently. We wish now to point out the connec- 


tion between the M's of bodies of the none shi^ 
but differing in size. , 

SIMILAB BOD1B8 BOTATINO ABOUT BIMH^ABLY 
PLACED AXB8. 

If we have two similar bodies of the same 
material rotating about similarly placed axes as 
shown in Fig. 73, one body being s times the other 
in every linear dimension, then a little mass m in 
the smaller will correspond to a mass shn in the 
larger. This will readily be understood by imagin- 
ing s to be 2, or one body to be twice the other in 
linear dimensions, then the mass or weight of the 
larger will evidently be 2* or eight times that of the 
smaller, and the weights or masses of corresponding 
little musses will follow the same rule. 



Fig. 73 


The moment of inertia i of the smaller body is 

Imr*, 

and that of the larger i, is 

S («rp = mr*, 

hence we see that bodies like these have moments 
of inertia about similarly placed axes, which are ae 
the fifth power of the ratio of their like dimensions. 
Since the M of each body is equal to its moment of 
inertia multiplied by the square of 31416 and divided 
by 1800, it is evident that u is simply proportional 
to I, and that the rule just obtained roust hold if 
we substitute the M of each body for its moment of 
inertia ; or, in other wonis, the M’s of two similar 
fly-wheels, for instance, are in the ratio of the fifth 
powers of their diameters. This rule is of great 
importance, and will be referred to later on. The 
student should carefully distinguish between the 
M of a body and its mass, and remember the de- 
finition of the former given above. 

BXPKBIlfENTAL DBTBBMIKATIOKS. 

If we give a measured amount of energy to a fly* 
wheel and notice the speed of the wheel at any 
particular instant due to that energy, its M will be 
found by dividing l’..e known kinetic energy by the 
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•quart of Iho speed of the wheel in lerolntioiie per 

Suppose a fly-wheel-*-|)referabl j a small one—to 
be momited as shown in Fig. 74* the friction at the 
pivots being diminished as much as possible ; then if 
a weight of w lb. be attached to a cord which is 
wound round the axle, it is evident that when w is 
allowed to fidl A feet (there being A feet of cord 



wound on) it gives to tiie fly-wdieol energy approxi- 
mately equal to the potential energy, wh foot- 
pounds, which it lias lost. If, for instance, w is 
40 lb., and there are 6 feet of cord wound on the 
axle at the beginning, then if w is allowed to fall 
it loses 40 X 6 or 240 foot-pounds of potential 
energy, the greater part of which is given to the 
wheel. It is only just at the instant at which the 
cord leaves the axle that this energy may be fairly 
represented as stored in the wheel— for every turn 
the wheel makes after that an amount of energy is 
wasted in overcoming frictional and other resist- 
ances. The question then arises, how may the speed 
of the wheel Jws# at the proper instwnt be found ? 

A very good speed-indicator if suddenly attached 
and detached might do, or some sort of indicator 
which would show the maaimum speed attained ; 
but it is questionable if such an indicator could be 
found. However, if we may assume that the force 
of friction is fairly constant, we know that the 
motion of the wheel is upiformly accelerated, 
gradually increasing to a certain maximum value — 
which is required — and then gradually diminishing 
till the wheel comes to rest. If we find theurero^e 
speed of the wheel from the instant the weight 
begins to act till it is released, double this average 
speed will be the highest speed required. 

If, for example, the cord is wound 10 times round 
the axle at the beginning, then if the weight acts 
on the wheel for 5 seconds, the average speed of the 

whed during this time is y, or 2 revolutions per 


second, and the highest speed aiteined is 4 re* 
volutions per second, or 240 revolutions per minute. 
If the w^ght is 40 pounds, and the fall 6 feet aa 
before, then, neglecting oertain sources of waste of 
energy, we haye 

40 X X S40», orM» -004; 

and the wheel is such that it contains a store of 
*004 foot-pounds of energy when rotating at the 
very slow speed of 1 re\olution per minute. If the 
wheel at any time rotates, say, at 100 revolutiona 
per minute, its kinetic energy is 

*004 X l(K^ s 40 f(X)t*poandt. 

There are, however, certain cc’ rections wliich ought 
to be nuule. The kinetic energy of the falling 
weight itself is not given to the wheel and must bo 
subtracted from the potential energy, in this case 
240 foot-pounds, lost. This kinetic energy is half 
the mass of the acting weight multiplied by the 
square of its linear velocity in feet per second 
at the inetant iU cord is released from the aale^ 
which may be found from its mean velocity as 
already indicated 

Again, the friction at the bearings of the fixed 
pulley wastes energy. The friction can be found by 
an experiment similar to that described at page 81^ 
and the waste of energy calculated. In this case, 
however, the student will do w'ell to remember that 
if a weight of w (>ounds is hung from the cord 
which embraces only one quarter of the circum- 
ference of the pulley, tlie resultant load on the 
pulley is ^/2 x w instead of 2w as in the case 
referred to at page 31. The energy wasted at the 
pi\ot8 of the wheel is the last correct ion we shall 
refer to This may be found approximately by 
counting the immb<»r of revolutions the wheel 
makes after the weight ceases to act on it, knowing 
the total energy dissipated, the energy wasted per 
revolution, and hence that wastofl Trhilst the weight 
acted can be found. 

We have not space to refer to other minor correc- 
tions. 

The question now arises, having found our M, 
what practical use do we make of the result 1 A 
practical example will be the best answer te 
this question. Suppose we are designing the fly- 
wheel for a gas-engine— say of the Otto type— and 
we want the fly-wheel to be in every respect 
similar to that to which we have referred above, 
the corrected M of which is, say, *003, and the 
diameter of which is 2 feet. We roust be given the 
limiting speeds of the new wheel and the power 
developed by the engine. I^ct the limiting speede 
be 149 and 151 revolutions per minute, and the 
power of the Ungine 12 horse power. The fly- 
wheel will be designed, in this case, simply with 
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tegard to the engine fluctuation* of load being 
left out of account. The Otto engine completes its 
cycle of operationH, from the in-drawing of gas 
into the cylinder till its expulsion after having 
completed its work, in two revolutions of the crank 
shaft or fly-wheel. But the gas gives energy to the 
fly-wheel only during a quarter of this cycle, hence 
we may say that, apf>roxiniately, all the energy 
required during the remaining three-quarters of the 
cycle must be stored in, and unstored from, the fly- 
wheel. 

The engine develops 


12 X 80000 foot-itounds of energy per minute, 
hence the work of one cycle is 

8B000 X 2 , 

“l60~ “ 


- fu<it-poun(ls, 


and the w’ork to l>o stored is three-quarters of this. 
This energy must be absorbed by the fly-whetd, 
whilst its speed increases from 149 to 151 revolu- 
tions per minute, and must be given out again with 
a similar but dirninishing change of sjjeed. The 
energy in the fly-wheel when rotating at 151 revolu- 
tions per minute is equal to its m multiplied by the 
square of 151, and similarly its store at the lower 
speed is ll multiplied by the square of 149. The 
difference of these two amount.s is the whole store 
of energy given out whilst the speed falls from 
161 to 149. 

Hence 


which gives the M of the new wheel — 6 0. 

Recalling the rule that the M’s of two similar 
bodies rotating abotit similarly placed axes are as 
the fifth powen of their like dimeneUms, and repre- 
senting the diameter of the now wheel by D, wo 
have 


0-0 

•003 


2» 


• or D 



". 008 ’ 


* 2 X 4-061 = 0 32 feet 

The new wheel must, therefore, be 9-32 feet in 
diameter, or in other words, every linear dimension 
of the new wheel must bo 4‘(>6 times that of the 
corresponding wheel with which the experiment 
was carried t)ut. The required wheel may be made 
from tlie drawings of the smaller one by simply 
increusing the scale of the drawing 4 GU times. In 
practice it is more usual to put two fly-wheels on a 
gas-engine than to moke one of such a large diameter. 


Numerical Examples. 

1. If the moment of inertia of a fly-wheel with » 
thin rim be taken ns approximately equal to the 
mass of the rim multipliinl by the square of its 
moan radius. And the m of a fly-wheel the rim of 
which treighs 10 tons and bos a mean radius of 
5 feet. Answer, M = 95 36. 


2. A fly-wheel is required which is to have a 
kinetic store of energy of 1,000 foot-pounds wbep 
rotating 20 times per minute, and which is to be 
similar to an existing wheel which contains a store 
of 8,000 foot-pounds when rotating 30 times per 
minute. Find how many times the diameter of 
the new wheel must be greater than that of the old. 

® y w.uci 

Answer, ^ or 1*29 times. 

3. The moment of inertia of a cylinder of length 
I feet and dteraeter d feet, utscrat its axis, is 
wld^ X *00305, where w is the weight in pounds of 
one cubic foot of the material of which the cylinder 
is composed. From these data find the kinetic 
energy of a grindstone C feet in diameter and 
9 inches broad which rotates 75 times j^er minute. 
A cubic foot of the material weighs 133J lb. 

Answer, 12189*4 foot-pounds. 

4. If the axle of the grindstone is 2 inches in 
diameter at the bearings, and the coefficient of 
friction between the axle and bearing *089, how 
long will it take friction to stop the stone when 
left to itself aa it is rotating at the above speed ? 

Answer, 2*4 minutes. 


IT ALI AN. — XI. 


[Continued from p. 225.] 


IMPERSONAL VERBS. 


Impersonal verbs only express an indeterminate 
or uncertain subject or cause of some act. They 
are conjugated throughout all moods and tenses 
only in the third person, which is alone capable of 
conveying the idea of an indeterminate or uncertain 
subject. There are three classes of impersonal 
verbs in Italian. The /frjrf are injpersonal verbs in 
the strictest sense of the word, expressing some act 
which is never attributed to a person, but to some 
unknown agency. In English they require the in- 
determinate and, neuter pronoun if, in Italian they 
generally require no pronoun whatever, for ex- 
ample : — 


AccAtlo, ) 

Avvi6iw, V it Uajypeiu. 
ikrodrre, ) 

AlbfgKis, tlie doy duyrnM. 

BAsU, it U enough 
Bisftgua,* il must, it is neces- 
sary. 

Non ItiwSjorna, 

Non ooctSrre, 

Mi c41e, T ears or omiCniinerned 
for, I tales an interest in, 
Convt^ne, it is right or proper. 


there is no need 
orocmsion,iiis 
not neersmry. 


Diltlvia, it rains as fast as it 
mx pour. 

06k, hfreszes. 

Qrdndina, it hath. 
lni)>Arta, it is of importance or 
coHsequenoe, it matters. 

Non iinp6rtA, it is no matter, it 
does not signify. 

N6vica. it snows. 

Pir«, it appears. 

Pt6vo, it rains, 

PioWggina, it dritsles. 

S^mbra, it seems, 

T«>inp6sta, it is stormy. 

Ta6uii, {< tkuntkrs. 


* This imporUnt verb governs an inflnItl^*e wltboat a pre- 
position, m* eA« witli the subinnctlve, as bi-s6-gna di-rs, it a»ast 
be i^d ; bi-ml-gna JUrs U sd-e tfo-ai-rs, one most do one's doty ; 
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» Soma plunuies which in English have it is, it laiu, 
eW: » in Italian are expressed by /a, it makes ; 
fa-^-va^ it made, etc., with some noun or adjective, 
and most be considered as impersonal periphrases. 
For example : — 

Ftt d’u^ipo, or i d’ndpo, it i< nmlfnl, 

Fs cAldo, caldiAftiniu, U u kot^ very Kot, 

6ggi fk frMdo, t<hday ii u coUI. 

The impersonal verbs of this class have only the 
third person singular. But whenever the sense of 
the Impersonal verbs of this class admits of nouns 
or pronouns becoming their subjects, they must 
agree with them in number and person ; as gli 
oc-elii iuS^i lam-peg-g'td-m^no, his eyes sparkled ; 
h Id^ri-me pid-vo-no dd-gli 6c-chi, tears flow from 
the eyes ; gi-la-rw i Jiu-mi, the rivers arc freeiing. 

Pto-ve^re, to rain, may be taken as a model of the 
conjugation of the verbs of this class. 

INDEFINITE MOOD. 

Prcieni.— ■Pi6vere, to rain. 

J*aet.—A\er pioviito, to hare raineA. 

Past Participle.— Piovuio, raiiirU 
Present O'eru/u/.-^Piov^ntti), raining. 

INDICATIVE MOOD. 

IhreaerU.—FiCi\e, it rains. 

Jmperject.- Pioveva, U rained. 

J ndeiermimte Pteteiite.—PiO\vvorr\o\i‘ or it rained. 

Determinate J*reterUe.—Hs piovuO),* it has ranted. 
Indeterminate Pluperfect.— Avi>\ti piovuto, it had rained. 
Determinate Pluperfect. — piovut<», it had rained 
Future.— Pun vrii, it will rain. 

Future Perfect.— Avrh plovi^tx>, it trill hare mi next 
Conditional Present — Plover^blH*, it v'ouUt min. 

CondUioiuil Past.—Avriihhe piovuto, tt would have rained, 
SUBJUNCTIVE MOOD. 

Present.— Pifivti, it tnav rain. 

Impel fed. -^PUn’^wse, it might min. 

Per/ed.—khhtsi piovuto, tt mag hate mined. 

Pluperfect.— Avesne pioviito, it might have rained. 

The icomd class are impt'r^onal verbs, not in the 
proper fense, for, being in themselves personal and 
active, the pronoun ei makes them (as it were) im- 
personal, by expressing their subject as an indeter- 
minate person. In English si is equivalent to otie, 
people^ they, etc. ; or also to the passive >oice, for 
example : — 

8i dice, one says, people say, they say, it is said. 

8i crMe, they bdieve, it is believed. 

SI spAra, they hope, it is hoped. 

bi-siS-fftta ehe cid si^ r^-ro, tills must be true (that la, It la 
neceaaarj' that thia ahoald be true ; and In all caaea where 
Hao{]nia la followed by che, the Engliah nominative of must la 
in Italian the nominative of the aubjunctive) ; bi-$6-gna che i-o 
wa ue vd-da, I muat go away ; bi^-gna ek'igli vin-ga, he muat 
come, etc. Soinetimea, however, it ia preceded by the con- 
junctive pronouna mi, H, etc., and loaea ita cliaracteriatic of 
imperaonal by agreeing in number with the noun that followa, 
aa, mi bnui-gna da-Nd-ro, I want money ; ri hi-m-gne-rd da- 
nn-ro, you will want, need, or require money ; mi bi-s6-gna-HO 
da>nd^ I want money, etc. 

* Imperaonal verba relating to the weather may take cither 
oaeri or mere in their eompov^ tenaea. ^ 


When the object of theee verbs is expressed, 
they vtusi agree mtk U im number and gender. For 

example : — 

Si vcUouo molti ffuvatidri, on* sees many fim igm r s. 

Si auiio vedilti mdlti aoldiU, eo many soldiers have hamaafs. 
The irregular verb dire, to say, may servo as an 
example of the conjugitiiou of tbo second class of 
impersonal verbs. 

INDICATIVE MOOD. 

Present.— 8\ dice ; m ihcono, W is said 
Imjieffect. -8i dicoiu ; ai diccvaiio, it mhis said. 

Indeterminate Preterite —Hi diiuie ; ai diaaero, it teas mid. 
Determinate I^fterlte.— til t* dettxi; ai aon d^ttl, U has been saiit. 
1 ndeiermimte Pluperfect.—^ ha d<^tto ; aVmii il had 

been mid. 

Determinate Phij)fr/ect.—H\ fu d^tto , ai furon d^tti, it had beta 
said. 

Puture.—tii ilird ; ai dimniio, it will be said. 
tiUure Perfect.— Hi aara diHtu; ai aarduiio ddtti, it will havs 
been said. 

Conditional J*resent. -81 dir^hbe ; al dirfihlicro, it would be mid. 
CondUumal Past.— Hi aarcbhe dvtto ; ai aaribbero di^tti, it would 
hare been saul. 

SUBJUNCTIVE MOOD. 
l^resent . — Si dicu ; al dicaiio, it may be mul. 

ImjKifect.— Si dii*«*aae ; al dlccaaoro, it might he said, 
perfect —Si aia detto ; al alan dotii, it mag haiv been said. 
Plujierfrct —Si foaae detto ; ai foaacro d^ttl, it might hare been 
said 

The third class of impersonal \tTbs consists of 
reflective verbs used impersonally. They require 
the pronouns mi, me, or to me ; ti, thee, or to thee ; 
gli, him, or to him ; le, her, or to her ; oi, us, or, to 
ns ; Vi, you, or to yon, generally to Ih‘ plaecKl before, 
and Id-ro them, or to them, after the verb. They 
invariably have the third jKjrson, which must bo 
plural when n plural object of the verb is named. 
For example : — 

Ml rlncr^c, it displeases me (I ant sorry, displeased, annoyed), 

Ti rincr^ficc, it disjiieases thee (thou art sorry, efi.). 

CJli itncreaca, it displeases him (he is sorry, etc ), 
rincrdace, it dlsjdeases her (she is sorty, etc.) 

Cl rinwace, it displeoHs us (ire are s-trry, etc ). 

VI rincrdacc. it disjiieases yon (you are sorry, etc.) 
lUncreace Ibro, it displeases them (they ait sori'y, etc.), 

M'accaile, -n 

M’awi^^nc, > it happens to me. 

M’ocpdrre, 

Mi lidaU, it is enough for me. 

Mi biadgna, it behoves me, 1 teant, neid, or muat. 

Mi coniicne, it behoves me, I must. 

Mi pAre, it ajtjiears In me. 

Mi aAmbra, it seems to me. 

Non vi nnereaca, aigndre, di sapetUre un tsntlno, be pUasttf, 
sir, to wait a little. 

The irregular verb mi di-»pid-ce, it displeases me, 
or 1 am sorry, may be taken as an example : — 

INDICATIVE MOOD. 

Present.— Ul diapUce, it displeases me, I am sorry, ete, 
Imperfrei.—yii diapla^va. U displeased me, 1 was sorry, ete. 
Duieterminate Preterite.— Ihi diapMoque, it dUpleastd me, I woe 
mrry, ete. 
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IkUrmtmalk pTtUrik.-^Ui 4 dtopiadito, U hat ditpUattd nw, I 
havt tmn tarry, etc. 

iHdeUmUnate Pluper/eet.-Mi 4r» dl«pJ*cidto, U had ditpltated 
me, I had been tarry, etc. 

Figure ~ Mi dl«i»l«cerA, U wUl ditpltate me, I thall be tarry, etc. 
Conditional Preteni.-^Ui displacetdbbe, it would ditpltate me, I 
thould be tarry, etc 

IMPERATIVE MOOD. 

DUpldoeiati, may U dltpleate thee, be thou torry, etc, 
SUBJUNCTIVE MOOD. 

Frete>U.—V[ dispiircia, it may dltpUate me, I may be torry, etc. 
Jmper/ect. —M\ diapiac^aae, it might dUpleoH me, I might be 
torry, etc. 

And HO on with the other tenHes. 

With regard to all clauses of impergonal verbs, it 
may be stated that egli is oocaHionally found before 
them, which, however, in these cases is merely an 
elegant expletive. 

W^lth regard to the impersonal verbs wliich 
require the plural of the third person when a plural 
object is namefl, it may be added that a merely 
indirect connection of a plural object with a verb — 
for example, by means of the genitive case —cannot 
come under this rule, and leaves the singular of the 
third person unchanged, as ti pdr^la di guh'-re, 
they talk of wars ; d di^ac6r-re dil-le cd^te jtas-tdde, 
they discourse upon things past. 

INTRANSITIVE OR NEUTER VERBS 


considered in a passive state. Here are mie 
examples * 


AndAre, to go. 

Apparire, to appear. 

ArrivAre, to arrive. 

CftlAre, to go down, 

Coiivenire, to agree. 

CrAscere, to grow. 

Di\«nire, dIventAre, to become, 
Entrsre, to conie in. 

Oidgnere. to arrive at. 
linpallidire, to get pale. 
liniMuudre, to go mad. 

Intervenire, to intervene. 

NAsoere, to originate, arise, be bom. 
Fartire, to tit out. 

PasiiAre, to past. 

Perire, to perith, 

Pervenlre, to attain to, arrive at. 
Kimandre, to stay, remain behind 
UitomAre, riveuire, to return, come 
again. 

Ballre, to ateeiid, to mount. 
Hmp^rr, to etcape. 

BcAnaere, to descend, come or go 
down. 

Sopragiugneire, to tupervene, happen 
unexiwitedly. 

Sortlre, to tcdly, make a sortie, to go 
out. 

BtAre. to starul 

TornAie, to return, ttegin or become 
again, turn, turn out. 

Vfinif, to comr 
Uscii-e, to go or come out. 


Sdno sndAto. 

„ appArso. 

„ arrivAto. 

„ calAto. 

„ convendto. 

,, crescidto. 

,, divendto, divoitAtOi. 
„ entrAto. 
gidnto. 

„ impallidito. 

„ impaudto. 

„ intervendto. 

„ nAto. 

„ partito. 

,, passato. 

,, i>erito 
„ pervendto. 

,, riniAHto or rimAso. 

„ ritornAto, rivendto. 

„ salito. 

,, seap^tAto. 

„ sceso. 

„ aopragidnto. 

,, Bortlto. 

,, fitAio. 

„ toriiAto. 

,, vendto. 

„ UHCitO. 


The past participle of neuter verbs conjugated 
by fisseref must agree in number and gender with 
the subject or nominative to which it relates. For 
example — 


These verbs require no other case but the nomina- 
tive to form a complete sentence, for their subjcjots 
act on no objects : for example, Ot-id-ne nan dor- 
mi^va, Otho did not sleep ; f^gH ^ gih ri-tor-nd-to, 
he has already returned. Active verbs wldch either 
govern the accusative case (as, hgli ha icrit-to 
wdUte W-te-re, he has written many letters ; noi 
ab-hid-nw ven-dd-to i ca-rdl-li, we have sold the 
horses), or which, governing no accusative, require 
a supplementary word in the genitive, dative, or 
ablative case, to complete their meaning (as, pa/r- 
Id-ra di aUed-ni af^fd-ri, he spoke of several 
affairs), take the auxiliary arere in their compound 
tenses. Of neuter verbs, on the other hand, some 
take fiAJsrc, some aeer», and some both these 
auxiliaries, in their compound tenses. Use, how- 
ever, will be the best and safest guide. Here are 
some neuter verbs which, in English as well as in 
Italian, require the auxiliary avtre, to have . — 


Dormire, to deep. 

BAre, to <IHnA. 
PianiAra, to diiM. 
C«nAr«, to tat supper. 
Riders, to laugh 
PUngere, to smed tears. 
QiooAre, to play. 


Hd dormitx), f have slept. 

HA iMpvdto, I have drunk. 

HA pntniAti>, I have dined. 

HA oenAto, I have eaten supper. 
HA nso, I have laughed, 

HA pisnio, 7 hare thed tears. 
HA giooAto, / have played. 


Neuter verb® requiring eetterei for their compound 
tenses principally are those which denote motion, 
or some change which allows the subject to be 


Lp doiinr fiAtio andAb* a oA-Ka, ma gli viAniiiii sAno reatAti, the 
uyomen have gone home, but the men have remained. 

The participle, however, of neuter verbs con- 
jugated by arere remains unchanged. 

Neuter verbs conjugated by both essere and avere 
are — 

GamminAre, to travel, tvalk. Sono and hA cammlnAta 
Ckiirere, to run. „ hA eArao. 

Dituorire, to dwell, stay „ hA dimorito. 

Fuggire, tojly, shun, run away. „ hA ftiggito. 

Vivere, to live. „ hA viasAto. 

Neuter verbs requiring the auxiliary euere, when 
they take a reflective form and meaning, must 
retain it in their compound tenses for example, 
ttmo andatn, I have gone, and me ne tano emdaUt^ I 
have gone away. But neuter verbs conjugated by 
avere must drop this auxiliary and take were 
whenever, with conjunctive pronouns, they become 
reflective verbs : for example, rl-de-re, to laugh, has 
h6 ri-jo, I have laughed ; while ri-der-ti di d-nOt to 
laugh at one, has mi td-no ri-to di Zwi, I baye 
laughed at him, etc. 

Vocabulary. 

Ahito, cost, dress. Itocca, mouth. Comandan, to eoQ^ 

Adoprare, to use, Hnrta, purse. insnd, oraer. 

empli^. Braeeto(pl.I>ftise<aX CorUsnsre, to eem- 

AUegro^ cheerful. arm, cubit Uin, hold. 

Alls setts, at sev'en Camera, chamber, Coetare, to cost. 

o'clock. room. Dormirr. to sleep. 

Alle ire, at three Canstmc, aoag, FaneimlUL ftmag 
o'clock. ballad. childTuttk hoy. 

A|yire, to open. Ciarlars, to pimtUc. 



TTALUn. 


m 


m ^ tdtri, 

| pm » Mid othem. 
Omdkiftmt$,towtR, 
gain. 

OwmtOy fdiota. 
jfmparan, to l€*rB. 
LmioM, teMrm. 
Lodart. to praiM. 
Loro, tiiere. 

Mnmtro, maater, 
t«aoher. 

Momo, hand. 
iTtalredUl, while, 
whilat 

Jferitore, to merits 
deaarve. looin. 
Manda d'oro, gold 
no- 
thing. 


ATiioim, new. 
OrdinmriamniU, 
uanatly. 

AUo, pair, eoiipie. 
JRaaiie, cloth, 
woollen eloth. 


Fartadi. <kU. 

MveraL (talk. 
Fariare. to siteak, 
Pamgyruirt, to take 
a walk. (why ? 
Fvrdd, Iwoauae. for, 
Ftrdrre, to loae. 
Pipro, idle. 
Pmamre, to dine. 

S ndo, when. 

afo, how much, 
luto, ragtizm, 
boy, i^rl 


-Mom. 

Keaarw, to bring, 
fetch, carry. 


itcgoto, ntle 

Mykttgr*t to rtdicet. 

Riptttrt. to repeat, 
say over again. 

Saonaoe, to play 
upon, sound. 

Taalo tempo </tianto, 
(aa) so long as. 

Tardore, to tarry, 
delay. 

TVorarr, to Qnd. 

Ubbidtrt, to obey, 
be obedient. 

Teochto, old man. 


Exbbcise 34. 


Translate into English . — 

1. f-o pas-s^g-gio 6-gni gior-no 41-le s6t-te. 2. 
QuS'Sti gu4n-ti o6>sta-no (16-e scel-li-ni. 3. Fi*gli 
ub-bl-di6n-ti m^-ri-ta-no ra-m6-re de’ 16-ro ge-ni- 
t6-ri. 4. II fan-ci61-lo ri-flet-te ra-ra-m<in-te. 5. 
Gli ti-ni p4r-do-no, gli 41-tri gua-d4-gna-no. 6. 
Qu6*sti ra-g4z>zi ri-f>fi-to-no la 16-ro le«zi6-nc, men- 
tre-cb6 qu6-8te ra-g4z-ze ci4r-la-no. 7. GlTn-gl6-8i 
4-pro-no ap-p6-na la boc-ca qu4n-do p4r-la-no. 8. 
An-td-nio ha tro-v4-to 6-na b6r-8a che con-te-nd-va 
pa-r6c-chie mo-nd-te d'6-ro 9 Tu sd-i al-16-gro, 
f)er-ch6 il mae-stro ti lo-d6 10. Suo-n4-i id-ri il 
pia-no-f6r-te, e mi-a &o-rel-la can-td 6-na nu6-va 
can-z6-ne. 


A eavallo, on horse- 
.back. 

Adunque, then, 
therefore. 

A( nove, on the 
ninth. 

^rcertire, to advise, 
inform. 

Ationtf action, deed. 

Ciroosfaiun, ctrcuin- 
stanoe. 

CbmiMciarc,* to be- 
gin, commence. 

Chmpoffnia, com- 
naiiv. narty. 

Conto, accunnt (ren- 
den otmto dt, to 
give an aeconiit 
oO. 

IHlIfieiua, dili- 
genoe, care. 

XUa,f you. 

Fico, flg. 

Flain, to finish 

Oiovannit John. 


Vocabulary. 

Impedire, U) iin- 
l»e<le, hinder, pn- 
vent. 

IvvtUtrf, to ln\ ite. 

JUal d% denti, tooth- 
ache. 

Mandttrt, to send. 
Mangiare.t to eat, 

Ntgligtnxa^ negli- 
gence. (f»us. 

Nurerroeoy numer- 

Obbligan. to oblige, 
compel. 

Crittoiaio, watch- 
maker. 

OrologU), clock, 
watch. 

Fetuan, to think. 

Fietro, Peter 

Fipa, tobacco-pipe. 

Portare, to carry, 
bring. 

Pranso, dinner. 

Prenderv f past pari. 
preeo), to take. 


Fresto, soon. 

Ittudrre. U* send or 
give back again, 
restore, rejiay 

Rijnrarf, to reiiair. 

Itispondere, to 
answer, reply. 

Saluto, salute, laiw 
{nndere U ealuto, 
to return one's 
salute, bow). 

SchiMma di mare, 
meerschaum 

Studian^ tu study. 

Sueina, pern, porno, 
pliuii, pear, apple. 

TtUU) quello che, all 
that. 

Una volta, once. 

Utein, to go out 

Va, goea. 

Veramenu, truly, 
Indeed. 

Vomi, I should 
wisb(firom wlert). 


* Active yerbe conjugated- by atwrs require their participles 
to agree in aamhrr and (fender with the socuaatiyc case (object) 
which they goyem, and which, along with the nominatiye case 
(sutJeetX preeedm them. When the nominatiye, or subject, 
fbUows the verb, the partidfde rsauriiu nnehanged, and in, meet 
CMSs tt is ad ekamged whMi the acensallye, or object, foUowa. 

t In Italiui, to addrees politely, BUa or Lei (liteimlly, ate) 
must he need. 

t Thoae yerbe whldi end In -dare, -irfarv. and -echirr dnip the 
wowel i In all tenaes where it meeti with i or < : for example, 
MMfirt fbr eMMfierd. s 


SXKBCUS 35 . 

Translate into Itidian : — 

1. Mr. N. has invited me to dinner; I think I 
shall find there a large part j. 2. Will yon go out 
on horseback to-day t 3. My sisters will soon 
arrive. 4. Peter will return to you all that he has 
taken. 5. Once we shall render an account of our 
actions. 6. I will answer your letter on the ninth 
of this month. 7. When will you leave off? 8. I 
should have ^nished already if you had not hindered 
roe. 9. Leave off, then. 10. If you really loved the 
Italian language, you would study it with more 
diligence. 11. I (should) wish that you would 
finish the work which you have begun. 12. John 
brings plums, pears, and apples. 


Ahhandonare, U* 
abandon, forsake. 

Ad alta mr, loud 

Annoiant, to feel 
snnn>cd. 

Bellmeinw, very 
liCBUtiriil 

fi%a*imarf,U^ blame. 

Certamente, cer- 
tainly 

iogUert ()sist part, 
colto), b gather 

CondiM»jiolo,»c\nH)\- 

fellow. 

Defunto, deceased, 
Iste 

Delietoeo, delicioiui 


Vocabulary. 

l>tMgnarr, to de- 
Hlgn, draw. 
Dovrrr. in uat, ought, 
be obliged. 
KnrwJiettn, Harriet. 
Federico, Frederick. 
Ffgum, figure, form. 
Fmgo/a, straw blurry. 
friueio, Just, right 
(tlieli, \ them to 
him. 

Intendere, to under- 
stand, henr. 
l^egare, to bind 
l.fgatore dt libt (, 
b<K>kbinder. 
Maodarr, tu send 

Exercise 36. 


Mrrito, merit, 
desert, reward. 

Hondo, world. 

Odiare, to hate 

Onorare, to honour. 

iVemtare, to 
rewant 

/Htnim, to puBloh. 

Out, here. 

Jemn, exercioe (on a 
rule of grammar). 

Trattare, to treat, 
use. 

l/ceeUo, bird. 

rirfwoso, virtuous, 
upright 


Translate into Italian • — 

1 Returning to the house, I have found your 
brother 2 Not speaking Italian, jou must feel your- 
self anntiytMl here. 3. Not knowing where to find 
her, I have retumetl. 4. Frederick is punished. 
6. Honour thy father and thy mother, and thou 
shalt be honoured. 0 This book shall be bound 
to-morrow. 7. Be virtuous, and you sliall certainly 
be rewarded for it. 8. John has been punished 
for not having finished his exercise. 9. Speak 
loud, that you may bo heard. 10. It is sad to be 
hated by all 11. He feels pleasure In being 
praised. 12. We have gathered many strawberries. 


A che ora, at what 
o'clock. 

Afiloerei, to grieve. 

.dncM, also, too. 

A utia(ora), aUe dne, 
trr, etc. (ore), at 
one, at two, three, 
etc., o’clock. 


Vocabulary. 

Capire. to oompre- 
fiena, understand. 

Carroeta, coach. 

Chfamarei, to be 
called, bear a 
name. 

Coprirei, to cover 
oneeclt 


CoHeofaf, to lie 
down, go to bed. 

CroneduUi, Cron- 
stodt. 

DUmrtirel, todivert, 
amuse ofieeelt 

Fiddret, to tmsi to, 
rely on. 


) When both gli, to him, end le, to her or (In oddresclng 
politely) to you, happen to meet with one of the pronouns Ic, 
Ur, U, le, ne, they ore for the soke of euphony cbsnfed into 
glide, gtiela, it to him, ft to her, It to you ; gUeli, giieU. them 
to him, them to her, them to you ; and gtiene, some to him, 
some to her, some to you (or of It, of them, to him, to her, to 
you). Tim stase of the lasssfejs the oaly guide is sack asses. 
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Foriuna, fortuna, 
prowperity. 
Frane$»oo, rmnci*. 
Lavariif to wa»U 
(OilttMlf)’ 
iiaiiUllo, clottk, 
great'COAt. 
Maillna, uioming. 
iiomento, niuiiieut, 
liiKtant. 
ifttrte, «leath. 
yon anoora, not 
yet. 


Plti tardl di, later 
than 

Proi»e$m, promine 

proporal (fiaat part, 
projHisto), to make 
up one'a mind, 
j>roiK)ae to oiie- 
Htdf, Intend, re* 
aolve. 

JlljjotarsL, to repoee 
or reat oneaelf. 

SfrvirH,tom&kis uae 

of. 


SeUimana eke viene^ 
next week, 

SiiootrafMfniU. sin* 
ccrely, truly. 

StandiiHirM, very 
tired. 

Vantarti, to boaat, 
pretend to. 

Vestintf to put on 
one’a clothes, 
dress (oneself). 


^XERCISE 37. 

Translate Into Italian : — 

1. My uncle will arrive this evening; we shall 
amuse ourselves well. 2. Why do you grieve 1 3. 

1 groove ior the death ot my cousin. 4. Rejoice, 
trleuds, in the little which you have. 5. Do not 
rely on him. d. Remembt'r your promise. T. Wrap 
yourselt with your cloak. H. 1 shall make use of 
your hooks, tl. We olten make use of this carriage. 
10. 1 dress myself. 11. We shall dress ourselves 
by-and-by. 12. At what hour do you usually rise ? 
13. 1 rise every morning at six, and I go to bed at 
nine. 14. We rise later than you. 15. Rest your- 
self a little. IG. I will rest myself a moment; I 
am very tired. 17. What is this young man's 
name 7 18. I believe his name is William. 19. 


These gentlemen are much amused at the ball. 
20. They intend to go there next week also. 


Vocabulary. 


Ancom, VPt, Disgrazia, misfor- 

Atuiamene,* to go tune, diwiAter. 

MWay. Mar itarst, to marry, 

Caii/o.Hlriging.Mong. get inarried. 

C'znxtre. to seek, Nuotn York, Neo. 

Mean'll. felnee iorca, New York. 

Jht ^tn tempo, long Oe/rrui, inn, tavern, 

lieehierare, to de- public house. 

Hire, wiih. Quoat, almost, as if. 


Jiivenire, to return. 
iicumtai, to excuse 
oneself. 

Suhito, imme- 
diately, 
r^dire, to hear. 
Fog/tono, they are 
wUUug. 


IRREGULAR VERBS OP THE FIRST CONJUGATION. 

The Irregular Verhi are those which deviate luk 
some tetises and persons from the regular verb of 
the same conjugation which is given for their 
model. 

The first irregular conjugation contains only 
a/nddre, ddre,fdre, ttdre, and their derivatives. 

As all Italian verbs may be generally conjugated 
with or without personal pronouns, we now think 
proper to omit them in the conjugation of the 
irregular verbs, feeling confident that the student 
is thoroughly acquainted with them. For a similar 
reason we omit the conjugation of the compound 
tenses, which the reader now will be easily able to 
form and conjugate for himself. 

The irregular verb anddrey to go, is thus con- 
jugated : — 

ISDFF. Simple Tenses —Pree. Andtire, to go, — Pres. Gerund, 
AnUdnUo, going —Past Pat t. Andito, andA.ta, anditl, audite, 

gone. Compound Tenses.— Past, ifcssere anddto, to have ot be 

gone.— Past Gerund. Ess^udo andiito, having or -belug gone. 

luD. Pres. Vjldo or vo, vdl, va ; andldmo, anddto, vAnno.— 
Imp. AndAva, andAvi, andAva ; andavAmo, andavAte, audAvano. 
— Ind. Pret. AndAi, andasti, and6 ; aiidAmmo, andAste, an* 
ddrono.-— Fuf. Andi6, andrAi, andrA ; andrdmo, andrAte, an- 
di-anno.— UoTtd. Pres. Andrdl, andrdsti, andrdbbe ; andrAnuno, 
audrdste, andrAbbero. 

Imp. Va, vAda ; andiAmo, andAte, vAdano. 

Sub. Pres. Che vAda, che vAda or vAdi, che vAda ; che an* 
dlAmo, che andiAte, che i Adano. — Imp. Che nndAsaf, che 
anrlAssi, che andasae ; che andAasimo, che andAste, olie 
anUAssero. 

After this example conjugate rianddrep to go 
again. 

The irregular verb dare, to give, ia thus con- 
jugated ; — 


SZEBCISE 38 . 

Tranalnte into Italian ■ — 

1. They say that Mrs. Johnson will get married. 
2. People know their friends in ini.sfortunes. 3. 
One most always seeks a fortune where it is not. 
4, They speak fifty-three languages in Europe. 6. 
It is no longer spoken of. 6. What must be done 
to pre\cnt such a misfortune? 7. It is necessary 
always to labour ; it ia not necessary to be idle. 
8. It will bo needful to liave patience. 9 It was 
necessary that I should write a letter. 10. I am 
going. 11. Are you going already? 12. It is 
necessary for mo to go. 13. Your mother is not 
going yet. 14. Excuse me, my mother is already 
gone, and my brothers will go directly. 15. Wait 
a moment longer ; we will go together. 

• The liTSjjulsr teneee of andare, to go, required for this 
exercise sre ss foilosrs 

ISD. Present.— VA (vAdoX vAi, vs ; sudlAmo, sndAte, vAnnOw 

Sub. Prwtsl.— VAda, vAdo, vAds ; sndUuuo, sudlAte, vAdsno. 

FB<«r«.-~Aodr6. 

iMncRATiva Vs, vAds ; sndiAmo, sndAte, vAdsno. 


Inuef. Simple Tenses.— Pres. DAn*, fo give.— Pres. Gerund 

DAndo, giving.— Past Part. DALi, giiTn. Compound Tenses. 

Past. AvAre dAto, to have given. — Past Gerund. AvAndo dAtO, 
hamng gtvrti, 

IxD Pres. Do, ddf, dA ; dIAino, dAte, dAnno.-fwp. DAva? 
dAvI, dAvs ; dsvAmo, dai Ato^ dAvano.— /nd. Pret. DiAdi or dAtti , 
dAatl ; diAde, dAtte, or diA. DAnuno ; dAote ; diAdern, dAttero, 
dlArono, or diAdono,--F«f.,Dsr6, darAI, darA ; daiAino, dsrAte, 
difrAnno. ■ — Cond, Pres. DarAi, darAsti, darAbbe ; dsrAmino, 
darAate, dsrAbbero. 

Imp. da, dis ; dlAino, dAte, diano or dieno. 

Sua Pres. Che dia ; die dia or dii ; die dia. Che diAmo ; 
che diAte ; che diano, dieno, dAano.— /mp. Che dAasi, chc dAasl, 
che dAaae ; che dAsaimo, che dAate, che dAasero. 

After this example conjugate riddre, to give 
again ; adddre or adddrni, to apply oneself. 

The irregular verb fdre, to make, is thus con- 
jugated 

iKuar. Simple Tenses.-Pres. PAre, to make.— Pres. Gerund. 

FaoAndo, making. - Past Part, FAtto, made. Compound 

Tensu.—PasL AvAre lAtto, to have made.-Pnst Gerund. AvAndo 
fAtto, karing made. 

IH©. Pres To or lAccio, fAI, Ai ; ftMelAmo, lAte, Unno.—lmp. 
PaoAvs, fkoAa, or ft ; fhoAvi ; fBcAvs or fkcAs. FscevAma ; 
ftcei-AU ; ftcAiwno or lhoAsim.-/sd, Pret. FAcI or fti ; teeAstt ; 
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ftoe. At «r fifto. Fke^mo; hMm ; ftoero or fltana<-FNt 
Writf fiirAiy Ari ; flu4mo» fkr^te, ftHnno.—Cond, Pru Parii, 
fifttftatii far^blie ; flur^mo^ Ikr^ote, flu^bbero. 

Imp. Fa, iQkceia ; fkociimo, f)fcte, fboriano. 

Sua. Piw Che ttoeta, eUe tC&c^ or fhoei, ohe (hccia ; che 
faeciimo, che fhcctite, cbe flfcceiano.*~iw|>u Che Iho^, che 
t»eMf obe liao^bae ; che ftoMmo, che Iko^ete, ohe fac^eaero. 


After this examide 
irregular verbs ; — 

AsauefAre, lo aceuMowu 
OoiiAre, Ut become. 
ContralMre, lo mimic. 
l)lafArr, lo amio. 

Llqurnirr, to mdt 
]iUf4re, to do wrong. 


conjugate the following 


lUdira, to make up again. 
8ttre, to untlo. 

Soiirafttrp, to ask ton much. 
Boddiefare, to oatiufy. 
Btrafire. to do too much. 
Btapefkre, lo Mtuji^y. 


The irregular verb ifdre, to stand (which is 
sometimes used instead of enerey BA.icttaa Roma 
for io iono a lloma\ is thus conjugated : — 

Ihdkp. Simple Tenafg.— Fret. Btkre, to etand.— Free Gerutul. 

StSndo, $Ui mil ug. —Fait Fart. Bt4t(i, dood. Compound Tenaei 

— Fait. ^Mere atito, to have itood.—Fait Gerund. Eaaendo 
Btito, Aar Ins etood. 

Ikd. Free. Bto, atSi, sta ; stUmn, atAte, aUnno.— fmp. Stdvm, 
Btavi, atAva ; stavSino, atavate, atAvano.— /ml. Fret. 8i6ttl, 
at^ati, alette ; at^nitno, at^ate, aWttem.— Ful. Btnnl), ataiAi, 
atari ; ataremo, atarite, atarinno —Cond Free. 8tar61, atariati, 
ataribbe ; atarimnio, atariate, atar^bbero. 

Imp. Sta, atia or atie ; atiimo, atitr, atiano or atirno. 

8vb. Free. Clie atia, che atia or ath, rhe atia; che atiamo, 
che atiite, che atiano or atieno.— /m/> Che atiaal, cho atiaai, 
che atiaae ; che atiaaimo, che at^ste, che at^aaero. 


After this example conjugate the following 
irregular verbs : — 

PiatAre, to be dietant. RiatAre, to etop. 

luatire, to tfuial. Bopraatire, to (U/er, delay 


MENSURATION.— IV. 

[CotiiiHued from p. 229 ] 

AREAS OP IRREGULAR FIGURES AND FIGURES 
BOUNDED BY CURVED LINES. 

Problem XII. — To find the area of a regular 
polygon, the length of the side being given. 

Rule. — Find the radius of the inscribed circle by 
previous rule ; then multiply the length of the side 
by the number of sides, and this by the radius, and 
half the product will give the area. 

Example. — The length of the side of a regular 
pentagon is 3 ; what is its area 7 
Find the radius of the circumscribed circle, 
thus : — 

qooo 79 O 

The L (angle) at the centre = = 72° ; — 

6 £ 

= 3G° ^ A O C (Fig. 15, page 168). 

3 

Then half the side or ~ = 1*5 =: base of right- 
£ 

iingled triangle A o o, and h jpothenuse A o = 

base 1*5 ^ „ 

nitt. due ^ 860 * 


SS7 

Again, perpendioulcir 00 = hypothenuse x nat. 
sine A. o A c, or 2*55 x *3090 = 2*00 =: radius of 
inscribed circle. 

3 X 5 X 2*06 m I. 

Then ^ — = 16*45, area of pentagon. 

Exercise 1G. 

1. What is the area of a pentagon whose side la 
3*82 7 

2. The side of a hexagon measures 20 poles ; what 
is its area 7 

3. The side of an octagon measures 20 yards; 
what ia ita area 7 

4. The side of an equilateral triangle is 380 links ; 
require<l its area. 

6 . The side of an octagon is 15C feet ; what is its 
area 7 

Problem XIII. — To find the area of any irregular 
figure, the boundary sides of which are straight. 

Rule. — Divide the figure into separate triangles. 
If the diagonals are given, find at onoo the area of 
the re 8 i)ective triangles, ns explained In Problem 
XL, and their sum will be the aiea. If the 
diagonals are not given, they must be obtained by 
actual measurement. 

Exercise 17. 

1. The four sides of an irregular figure ore as 
follow .—B a = 12; AC=:2(); od=:18; and D B 
= 10 ; and the diagonal from A to D measures 6 . 
What is the area of the figure 7 

2 . The four sivles being as above, but the diagonal 
being 12 , what is the area 7 

3. A figure lias five sides, as follow : — A D = 22 ; 
B c rr 18 ; c D = 32 ; D E = 18 ; and E A = 20 ; and 
the diagonals £ B and B D measure respectively 
23 2a and 1(5 75. What is the area of the figure 7 

We shall now consider the superficial area of 
8 urface.s bounded by curved lines ; and we request 
our reader to refresh his memory by a reference to 
our remarks upon the proportion which exists 
between the diameter and the circumference of a 
circle ? 

Problem XIV.— The radius of a circle being 
given, to find its area. 

Area = »r*. 

. * . area = - Hence the rule 

JL 

as follows : — 

Rule L— Multiply the radius by the circumfer- 
ence, and halve the product. 

A^ifte . — The circumference of a circle being to Ita 
diameter in the proportion of 3*1416 (approximately) 
to 1 , it follows that its proportion to the radius ia 
as 3*1416 (a number we shall designate generally 
by w) to and hence the truth of the above rule. 
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XXAMPLl 1.— Hequired the area of a circle whose 
diameter (D) is 1. 

Here B =r ^ or ; and the area is 7. x ^ or 

ii J hi 

= *7864. This number may be with great 

4 

advantage borne In mind by the student, it being 
the area of a circle whose diameter is unity. It is 
often used in estimating circular areas. 

Example 2.— The radius of a circle is 1. What 
is its area 7 

In this case, B being 1, D is 2, and the circum- 
ference becomes 2ir or G 2832. 

G'2832 

Therefore the area is B x - ^ — = 31416. 

Exebcibb 18. 

1. The diameter of a circle is 3 ; what is its area 7 

2. The circumference of a circle is 3*1416 ; wliat 
is its area 7 

8. The diameter of a circle is 4 feet 11 inches ; 
what is its area 7 

4. The area of a circle is 18 feet 142 inches (square 
measure) ; what is its radius 7 

6. A circular plot of ground contains one acre ; 
what is its diameter 7 

We call the attention of the reader to Examples 
1 and 2 under Problem XIV. It will be there ob- 
served that when the diameter is 1 the area is *7854, 
and when it is 2 the area is 3*1416 — that is to say, 
double the diameter produces four times the area. 
This we might expect. But by further comparison 
it will be seen that in cither case the area is 
equivalent to the square of the diameter multiplied 
by the same figures, *7864. Hence we obtain 

Rule 2. — The area of a circle is equal to D® x *7854. 

ExaMPLB 1.— Tue radius of a circle Is 1 ; what 
is its area 7 {See Example 2 under lust rule ) 

B = 1, . *, D =: 2. And l)» x *7864 = 4 x *7854 
= 3*1416, which corresponds with the answer ob- 
tained by liulo 1. 

Exeboibe 19. 

1. A circular table is 59 inches in diameter ; what 
is its area by Rule 2 7 

2. Find the area of a circle whoso diameter is 
784 yards. 

Pboblbm XV.— The circumference only of a 
oirole being given, to find its area. 

^ ,, circumference 
Radius =z , 

then area 

Hence the Ruie : Divide the circumference by 2tr, 
square the result, and multiply by v. 

SXAMPLB.--The circumference of a oirole is 
8*1416; what is its area 7 


3*1416 



wf® = 


3*1416 


h 

•7864. 


Exebcibb 20. 

1. The circumference being 6, what is Uie area 
of the circle 7 ♦ 

2. The circumference of a circular plot of ground 
is 246 yards 1 foot lOf inches ; what is its ares ? 

3. How many square yards are contained in a 
circular table whose circumference is 11 feet 7 

Pboblbm XVI. — To find the area of the sector 
of a circle. 

Rule 1. — Multiply the radius by half the length of 
the arc of the sector. 

Rule 2. — As 360 degrees is to the number of 
degrees in the given arc, so is the whole area of the 
circle to the area of the sector. 

Example 1. — The radius of a circle is 6, and the 
length of the arc is 12 ; what is the area of the 
sector 7 

T» , , length of arc 

By Rule 1. b x — = 6 x 6 = 36. 

By Rule 2. 360® : 114*6° : : 1131 (whole area of 
circle) : 36. 

J\^ 0 te . — A sector may assume the form of Fig. 22, 
as well as of Fig. 21. 

Q 

Fig. 21. Fig. 22. Pig. 28. 

Exebcibb 21. 

1. Find by both rules the area of a sector, the 
length of the radius being 5 feet, and the length of 
the arc 20 feet. 

2. The arc of a circle contains 36° 42' 16", and 
the length of the radios is 4 ; required the area of 
the sector. 

3. The diameter of a circle is 578 feet, and the 
number of degrees in the arc is 98° 48' 30" ; what 
is the area of the sector in acres, roods, etc. 7 

Pboblbm XVII. — To find the area of a segment 
of a circle. 

Rule I. — When the number of degrees in the seg- 
ment is given. Find the area of the sector AO B B 
(Fig. 23), and then the area of the triangle ABB. 
If the segment is less than a semidrcle, the differ- 
ence of these will be the area of the segment ; if it 
be greater, the area is the sum. 

* The Mot tint the siea appssn Um than tbs eireoadlBfease 
is ^aosnas tbs kttsr is aqosis xammn sad tbs temr ItassL 
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JhUt S.*^From th« arc of the a^jpoMnt subtract its 
sipe, aad moHiply the remainder by half the radios. 

J*ia»8.— Area I k x ^ in which * 

is the height of the segment, or its versed sine, and 
e is the chord. 

yate . — This rule is approximate only. 

Example 1. — What is the area of the segment 
of a circle, the number of degrees being 27 and the 
length of the radius 20 7 

By Rule 1. To find the area of the sector a o b E 
(Pig. 26). As 3600 ; 27® : : 1266*6 (whole area of 
circle) ; 94*24, area of sector. 

Again : To find the area of the triangle ABE 
(Fig. 26). 

Because z. A B B = 27®, . * . z. A E d = 13*6®, and 
z. A D X is a right angle. Hence D B = A E x nat. 
sine z. D A E. 

But z. D A E = 90® - 13*6® = 76*5® ; 

. • . D E = 20 X *9724 == 19*448. 

Then in the right-angled triangle A D E, 

AD z= - De 2 = ^400 - 37ir22 = 4 66. 

We have now a triangle in which the base AB 
and the altitude D E are known ; hence its area = 
nic ' 19*448 

A B X ^ or 9*32 (4*66 x 2) x = 90*6. 

Finally, area of segment A c B d = 94*24 (area of 
sector) — 90*6 (area of triangle) = 3 *64. A ns. 

Solve the same question by Rule 3. 

. ^ x /9 32«7“4 x •6622 

Area= - *662(0 e—de) x \/ -j- 

= *736 X y21*7 x *122 = *736 x 4*78 =r 3*618. Ans. 

It will be seen, by comparing the two answers 
solved differently, that they do not agree. A closer 
approximation would result by carrying the decimal 
plii^s farther, but the first answer is the more 
correct. 

Exercise 22. 

1. Required the area of the segment of a circle, 
the number of degrees in the arc being 107® 30^, 
and the length of the radius 12*41. 

2. What is the area of a segment, the length of 
arc being 46*68, and the whole circumference being 
156? 

Problem XVIIL— To find the area of a circular 
Kone, A B c D E F (Fig. 24). 

Draw the straight lines A E, 
B D ; the xone is then divided 
into a trapesoid, ABDE, and 
two segments, A F E, BCD. 

Mule 1. — find the area of the 
trapeaoid by rule to Problem 
XI., and alM the area of the 
twosegments, AFBfBCD. pie 

ira 



sum of these areas will be the area of the 
sooe. 

Mule 2.— Find the area of the two segments AO a, 
BHD, which subtract from the area of the whole 
circle. 

Example 1. — The radius of a circle is 5. A acme 
of that circle has one of its parallel chords passing 
through the centre of the circle, and the other 
chord equals the radius. What is the area of the 
zone? 

By Rule 2. Area of whole circle s= rf* x J = 
100 X *7864 = 78*64. 

Area of greater segment == (semicircle) = 
8927. 

To find area of smaller segment. 

The chord of the arc of this segment being ss: 
radius, it forms the base of an equilateral triangle, 
180® 

each L being = = 60®. Hence number of 

o 

degrees in arc of segment = 60°. 

Then by Tables. Segment of 60® == *0906, and 
area == *0iK)6 x r* (or 26) = 2*266. Then area of 
zone =r 78*64 (area of whole circle) less areas of 
segments (39*27 -f 2*266), or 41*636 = 37*006. Ans. 

Exebcise 23. 

1. The parallel chords of a circular zone are 6 and 
6, and the diameter of the circle is 20 ; what is the 
area of the zone 7 

2. The radios of a circle is 14, and the lengths of 
the parallel chords of a zone of that circle are 22 
and 28. Required the area of the zone. 

Problem XIX. —To find the area of a circular 
ring, A B c D, A' B' c" d' (Fig. 26), 
that is, of the sj^iace included be- 
tween two concentric circles. 

liule . — Find the area of the in- 
terior circle, which subtract from 
the area of the outer circle. 

This simple problem and its rule 
are so self-evident as scarcely to need an example. 
M’^e refer our readers to Problem XIV. for all the 
information requisite. We give one example for 
practice. 

Example.— The diameter of the earth’s orbit 
being (approximately) 180000000 miles, and that 
of the earth being 7912 miles, what part of the 
superficial area of the orbit is occupied by a plane 
passing through the diameter of the earth and 
boundeti by its circumference? Ans. 617674000. 

Problem XXt<-To find the area of a lone, as 
A B 0 D (Fig. 26). 

Mule. — Find the area of the 
two segments, aixl their dijBer- 
Fig. M. ence will be the area of the laae. 




Fig. SA. 
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BxAICPLB. — W hat U the area of a lune, the chord 
A 0 of which is 48, and the height or versed sine of 
the two arcs 10 and 7 respectively 7 An#., abont 
103. 

Pboblem XXL — To End the superficial area of a 
sphere. 

Rule 1.— Multiply the circumference of the 
sphere by its diameter.* 

Rule 2.— Multiply the square of the diameter by 
31410. 

Example. — The diameter of the earth being 
7912 miles, what is its superficial area, supposing 
it a perfect sphere ? 

By Rule 2, d»ir r= 62599744 x 3 1416 = about 
196663866 miles. 

Exeboibe 24. 

1. What is the superficial area of a sphere whoso 
radius is 1-5 7 

Pboblem XXII.— To find the surface of a regular 
solid ring. 

Find the length of the ring by adding 
together the exterior and interior diamoturs, and 
by multiplying half their sum by ir. This product, 
multiplied by the circumference of the cross section 
of the ring, will give its superficies. 

The formula is — x ir x err: area, in which 

D = exterior diameter, d=:= interior diameter, and 
c = circumference of cross section of ring. 

Example. — The inner and outer diameters of a 
ring are 8 and 12; what is its superficial area? 
Aa#., about 197*4. 

Pboblem XXIII.— To find the area of an ellipse 
or oval. 

Rule, — Multiply the product of the axes by 

e Note. — An ellipse is a figure 
formed by a plane cutting a cone 
P in a direction parallel to neither 
side of the cone, nor yet to its 
base. It has two axes, the long 
tp ^ and the short, as ab, OD (Fig. 

*■ “ 27). 

Example 1. — The major axis of an ellipse is 10, 
and the minor axis 7 ; what is its area 7 

10 X 7 X T = TO X -7864 = about 64-98. 

4 

Exebcibb 25. 

1. What is the area of an ellipse whose axes are 
tespeotively 12 and 9 7 

SIMPBOM'B BULB. 

Bj this important rule we are enabled to calculate 
approximately the areas of figures bounded by ir* 
regular curves. 

* The mperAohil sree of s eiOiere is eqtisl to fbur times ths 
ires of s pUiie psssiug through its dismeter. 


Let aovff be a figure (Fig. 28) bonnded by a 
straight line o V, and by two others, o a and u y, per- 
pendicular to o u, and by the curve ag. Divide o u 
into an even number of equal 
parts at the points p, Q, B, etc., 
and from these points draw p 6, 

Q r, etc., perpendicular to o u, 
meeting the curve in b, c, 
etc. Then find the area by 
the following rule. 

Rule. — Add together the first 
and last perpendiculars, twice the sum of all the 
other odd perpendiculars, and four times the sum 
of all the even perjjendiculars. Multiply this sum 
by one-tbird of the common perpendicular distance 
between the perpendiculars ; this gives the area. 

Example. — Suppose tiiere are 6 ordinates,' the 
distance between each pair being 4 feet, and the 
ordinates measuring 5, 6*3, 6*1, 7, and 7*6 feet, 
resjiectively. 

Arear={6-f 7*6 4-2(6*1) + 4 (5*3 + 7)} x | 

= 981 square feet. 

JV.B. — The greater the number of perpendiculars, 
the more conect will the answer be. 

solids. 

As a general definition, a solid may be regarded 
as a body having length, breadth, and thickness, 
and in this sense it of course includes liquids. It 
is, in fact, anything which is bounded by surfaces 
in all directions. The measurement of a solid is 
called its cubical content, and it involves two 
separate acts of multiplication. If the figure be a 
cxCbe. its content is measured by the cube of one of 
the lines which connect any two 
adjacent angles. Thus, in Fig. 29 
the contents will be represented 
by A b*, or a c*, or c D*. Suppose, 
however, that the length of A b 
= 1, then l’ = l; that is, the 
solid content of a cube whoso 
side is unity is also Unity, 
the difference being between lineal and solid 
measure. 

Example. — The solid content of a cube is 
required whose side measures 10. 

10 X 10 X 10 (or 10*) = 1000, the solid meuiure. 

Exebcise 26. 

1. What is the solid content of a cube whose side 
measures 2 feet 6 inches 7 

In order to find the length of the side of a cube 
whose solid content Is known, extract the cube root 
of the contents. 

In order to find the solid content of any other 
fom of parallelopipedon than a enbe, multiply the 
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length bj the breadth, and that prodnct by the 
height. 

SXAMPLB 1. — Beqoired the centent of a parallelo- 
pipedon whose length, breadth, and height are 
respectively 12, (J, and 8. 

12 X 6 = 72; 72 X 3 = 216. Ana. 

Example 2. — What is the content of a parallelo- 
pipedon whose length is 3 feet 2 Inches, its breadth 
2 feet 3 inches, and its height 1 foot 4 inches? 
Ana.f 9 cubic feet 864 cubic inches. 

The solid content of a prism or cylinder is found 
by multiplying the area of the end by the length. 

Example 1. — A hollow cylinder is 12 inches in 
diameter inside and 12 inches high ; how many 
cubic inches of water will it contain ? 

12* X ’7H54 = 1131, nearly = area of base. 

113 1 X 12 = 1357-2 cubic inches. 

Exebcise 27. 

1. Required the solid content of a triangular 
prism whose height is 3 feet, and the breadth of 
each side 6 inches. 

The solidity of a cone is determined by multiply- 
ing the area of the ba.se by one-third the height. 

The cubic content of a ^ plicre or globe is ascer- 
tained by multiplying the cube of the diameter*l>y 

*5236 ; this number being J,. 

Example 1.— What is the content of a globe 
whose diameter is 10 ? 

KH = 1000 ; 1000 X *5236 = 523*6. 

Exercise 28. 

1. Tlie mean diameter of the earth being 7012 
miles, what is its cubic content, supposing it a 
regular sphere ? 

To find the solid content of a segment of a 
sphere, add the square of its height to three times 
the square of the ratlins of the base. Multiply the 

Bum by the height, and that product by 

Example. 

What is the content of the segment of a sphere 
whose height is 2, and the diameter of the base 8 ? 

By rule, 2* -b (3 x 4*) = 52; 

62 X 2 X *5236 ( ^ = W-4544. Ana. 

To fi,nd the solid content of a *one of a sphere, 
add the Square of the height to three times the 
eum of the squares of the radii of the two emls ; 
multiply the result by the height, and then by 

|or-6286. 

The solid content of a regular solid ring is found 
by multiplying the area of the croM section of the 


ring by its length, the length being found by multi- 
plying the mean diameter (that is, half the sum of 
the inner and outer diameters) by e. 

We need scarcely observe that there are many 
more problems in connection with the measurement 
of the content of solid bodies — as, for instanoe, of a 
circular spindle ; of a spheroid, or the segment of a 
spheroid; of a paraboloid, or the frustum of a 
paraboloid ; of a hyperboloid, or its segment ; 
and so on. But our subject is directed principally 
to a consideration of the areas of Jtat surfaces, so 
as to apply the rules to the measurement of land. 
Wo have merely and briefly called the student's 
attention to the more common forms of regular 
solids, and shall in our next lesson commence the 
subject of Land Survejing. 


KEY TO EXERCISES. 

Exercise 8. 

1. 19*045. 2 7020 niilMt and 8 inchea. 

Exercise 9. 

1. About 05-35 foot. 2. About 48-90 tvet 8. 56 feet 

Exercise 10. 

1. About 09*16 iiiilea. 

Exercise 11. 

1. 49 fwd 9 inches. 

Exercise 12. 

1. 100. 4. Nearly 816-2 links 

2 1296 and 69*6 yards. 

8. 121. ,5. 65600 aquaro yarda. 

Exercise 13. 

1. About 14-13. 2. 8 rooda, 8 polea. 

Exercise 14. 

1. 451-5. 2 About 1 acre, 8 rooda, 17^ polea. 8. 

4. Nearly 15*6. 5. 1 acre, 1 rood, 10 polaa. 

Exercise 16. 

1 Nearly 178. 2.311008. 8. 57 square feet 

Exercise 16. 

1. 25 110. 4. 05522 aquare links. 

2. 1089*2 aquare polea. 5. 84800 aquare feet 

3. 1981*2 aquare yarda. 

Exercise 17. 

l. Trianule ADR = 29 93 Tii- 2 Triangle ADB « 42*25. Tri- 
angle ADC = 53*66. Total angle ADC =» 106*7. Total 
area = 83*.5e area * 148*95. 

N.B.— Find the area of each 8. Triangle ABE » 191*45. 
triangle from the three Triangle BDE * 149*90. 

aides aaahown in Probleai Triangle BDC » 108 81. 

XI. Total area » 449'M. 

Exercise 18. 

1. 7*0086. A 2 ft 54 Inches nearly. 

•2. *7854 5. 78-48 ymrdn, 

8. 2735 square inches. 

Exebcise 19. 

1. 2788-9774 aquare Inehea. 2. 4828*7 aquare yards 

Exebcise 20. 

1. 2*80. A 1*07 840119 yards. 

2. 184 yds, 10ft,07Dinebas 


2. 60’. 

2. 96. 

6. £3520. 

7. 00®. 

8. 150 fret 

S. 5 chains. 
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BXKBaSE 21. 

1« to tqtMri fMt 8. 1 Men, 2 roodi, 21 pol«i, 

t. 5'1» nawly. 4i yard*. 

Exebcise 22. 

I. Are* of lortor se 144*48. 2. Area of Motor s 578*87. 
Area of trianffle = 73*44, Area of triangle « 298*9. 
Araa of aegment x 71 *04. Area of *(,jment s 284*47. 

Exebcibe 23. 

1. Area of 2 sectora s 2*98. 1 Area of aemiciroles 807*86. 
Area of circle 3 = 814 10. Area of aegment s 61*81. 
Area of xone =x 811*28. Area of zone 3 220*67. 

Exebcibe 24. 

1 . 28*2867. 

Exebcibe 25. 

1 . 84*857. 

Exebcibe 26. 

1 . 15*626 aqoare fleet. 

Exebcibe 27. 

1 . 458*136 cubic inchea. 

Exebcibe 28. 

1 . 259888411762 cubic milea. 


LATIN. — XLI. 

IContlnusd frtm p 282 ] 

LATIN READINGS (continued). 

JUVENAL. 

Hebe ie JuvennVs complaint against the inroad 
into the city of all sorts of Greek adventurers, 
conjurors, dancers, and mountebanks, who came 
from their own impoverished country to onnch 
themselves by the extravagance of the Romans * — 

Juvenal.— “ Sat.,” III. 68—85. 

Quae nunc divitibus gens accoptissima nostris 
Bt quos praeoipue fugiam, proporabo fateri, 

Neo pudor obstablt. Non possum ferre, Quintes, 60 
Gnecam urbem. Quamvis quota portio faecis 
Aohaei 7 

Jam prldem Syrus In Tiborim defluxit Orontes, 

Et linguam et mores, et cum tibicinc cbordas 
ObliquRS, neo non gentilia tym{mnn, socum 
Vexit, et ad Circum Jnssas prostare puellas. 66 
Ite, quibus grata est picta lupa Iwirbara mitra. 
Hustious ille tuus sumit trechodipna, Quirine, 

Et ooTomatico fert niceteria collo. 

Hie alta Sicyone, ast hie Amydone relicta, 

Hie Andro, ille Samo, hie Trallibus aut Alabandis, 70 
EsquUias dictumque petunt a vimine collem, 
Viscera magnamm domuum, dominique futuri. 
Ingenium velox, andacia perdita, sermo 
Promtns, et Isaeo torrentior. Ede quid ilium 
Esse putes ; quern vis hominem, seoum adtolit ad 
nos: 75 

Qrammatious, rhetor, geometres, piotor, aliptes. 
Augur, soboenobates. medious, magus ; omnia novit 
Graeoulus eeuriens : in coelum Jusseris, ibit. 


Ad snmmam, non Ifaums emt neque Sarmata neti 
Thrax, ^ 

Qui sumsit pennas, mediis sed natus Athenis. 80 
Homm ego non fugiam conchylia 7 Me prior ilia 
Signabit 7 fultusque toro meliore reenmbet 
Advectus Romam, quo pruna et cottana vento t 
Usque adeo nihil est, quod nostra infantia coelum 
Hansit Aventinum, baoca nutrita Sabina 7 85 


NOTEa 

QuiriUt. The oldest and most honourable title of the Roman 
people, and adopted in all formal proolamationa. By 
thns iiaing it, Juvenal aeems to wish to appeal to their 
national pride. 

Gnumm, “ a Oitecised capital.” 

QuamvU. ** Tliough after all what a anuill portion is It of the 
dregs of Greece ! ” 

Mitra. The high Phrygian cap was a peculiarity of the Greeks 
of Asia Minor. 

Trechedtpna. A word coined from the Greek (rp^x** tklwuev), 
" the slippers wliich carry him off at a run to the feast.” 

Niceteria. Another Greek word, vunjTepta, “ pnzes of victory.” 

Sicyone, etc All names of places in Greece. 

Dictum a vimine The mon$ Vinunalts. * 

Ingenium, sc. e*t illu, “Tliey have talent and impudence.” 
etc 

Si'hoenotKitee. A Greek word signifying a “ rope-dancer.” 

Graecultu, etc. “Tlie hungry Greekhng knows everything; 
bid him start for hea\cn, he’ll be off.” 

Conchylia, “ purple robes ” Tlie word originally means a 
“ shell -fish,” from wliich the purple dye was obtained, 
and so came to be used for the d>e itself, and for purple 
robes. 

Signahit “ Shall such a man take precedence of me in busineM 
matters f '* 

Advectus Romam, etc , “ wlio was liome to ILime by the same 
wiml tliat brings the plums and figs’—i.e., from the 
East Cottana were a small Hi>ecies of fig, found in Syria. 

Usque adeo, etc. " Is it to come Just to noUiing at all that,” etc. 


CATULLUS. 

The writings of Catullus rank among the beat 
specimens of Roman poetry, not only from their 
thought, but also (and chiefly) from the elegance 
of their diction and the scrupulous accuracy of 
their rhythm. Indeed, Niebuhr, the great German 
historian— to whose criticisms on the literature of 
Rome we have already on more than one occasion 
alluded — goes so far as to place him at the head of 
the Roman poets. He remarks of him that “ He 
does not anxiously seek for forms and words : poetry 
is with him the same natural expression, the same 
natural language, as our own common mode of 
expressing our thoughts is with ns ; he was a gigantic 
and extraordinary genius.” Such terms of praise 
may seem somewhat exaggerated, though no one 
can deny the daim of Oatullus to be consideted a 
true poet. Unfortunately, we possess but few d bli 
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irritliig»--iio more indeed then 116 i^eoee-^of which 
some two ov three nm to anj length, many of 
them being only from four to twelve lines each. 
They are of various kinds, but chiefly lyrical and 
epigrammatical ; and their metres are close and 
accurate copies of the Greek measures, and the 
form is almost completely Greek. Here is a charm- 
ing little poem on the death of his mistress's pet 
sparrow:— 

CATUhLirs, III.— “ Luctus in Mobtb Pasbbbis." 
Lugete, 0 Veneres Cupidinesque, 

Et quantum est hominum venustiorum : 
Passer mortuus est meae puellae. 

Passer, deliciae meae puellae. 

Quern plus ilia oculis suis amabat. 5 

Nam mellitus erat, suamque norat 
Ipsam tarn bene quam puella matrem : 

Nec sese a gremio illius movebat, 

8ed circumsiliens modo hue modo illuc, 

Ad solam dominam usque pipilabat. 10 
Qui nunc it per iter teiiebricosum 
Jlluc, unde negant redire quemquam. 

At vobis male sit, malac tenebrae 
Orci, quae omnia bella devoratis : 

Tam bellum mihi passerem abstulistis. 15 
O factum male ! 0 miselle passer ! 

Tua nunc opera meae puellae 
Flendo turgiduli rubent ocelli. 


NOTES. 

reneres CMpldiiua<jtie The plural appear* to be u»ed merelj’ 
for i>oetlcal eflect. 

<^aiUuM— hominum, equivalent to omne$ homirus, “whatever 
of mankind,'’ foi ‘‘all mankind." 

Deliciat. Plural in api>o*iition witli poner, aiiig., aa only being 
found in idural. So lltterae, “ a letter,” etc. 

Jpaam, “ her inintresa ’’ To the aparrow Lesbia waa ipm— the 
one {lenion in all the world. In the aaiue way, ipw in 
Latin and aww m Greek were uned by the dlaciplea of a 
phi loan p) I er’ 8 nohool to denote the master. Hence the 
phrase ip»e dixit (the master aald it) to denote an 
authoritative statement. 

Q%i nune U. By a poetical conceit the sparrow is auppoaed to 
go, like human beinga, to the shadea below after death. 

Vndi negant. So Hamlet apealu of “Tliat nndiscovered 
country from whoae bourne no traveller retoma.” 

Male eit^ “ enraea on you." 

Tua nune opem, etc. “On your account the pretty eyea t>f 
my love are swollen and red with tears." OetUue is here 
oiled as an affectionate diminutive of ocalva. 


The next extract is the poet's welcome to his 
home: — 

Catullus, XXXI.— “Ad Sibmiovbx 
Pakkiksulail'’ 

Pjaeuinsulanim, Sirmks insaknuiiqiie 
Oodile, quascunque in liquentibiis stiignis 


Marique vaato fert nterqne Keptunus : 

Quam te Ubenter. quamque laetns Inviso, 

Vix mi ipse credens Thyniam atque Bithynoa 
Liquisse compos, et videre te in tuto. 

0 quid solatia est beatlus curia ? 

Quum mens onus reponit, ao peregrino 
Lahore fessi venimus Larem ad noftram, 
Desideratoque acquiescimus leoto. 10 

Hoc est, quod unum est pro laboribus tantis. 
Salve, 0 venusta Sirmio, atque hero gauds : 
Gaudete vosque, Lydise laous undae : 

Ridete quidquid est domi caebinnorum. 


NOTES. 

Sirmio, a peninsula on Lake Benacus, now Logo di Oardm, 

OoeUe, “ the gem.” See note on line 17 of last extract 

Uterqru Neptunut. The god of either kind of waUr—staftM 
(inland) or maria (oimn sea). 

SolutU^-ouris, “than freedom from care." 

Hoc at, etc. *' This one thing Is in itself suflioieut recompense 
for all our toils." 

Hero gaude, “ rniolue at, welcome, your master." 

Lydiae lacue, Benacus la so called beoauae the Rhaiti, who 
lived in the neighbourhood, were said to be of Lydian 
origin. 

Quidqnid ret, etc. “Langh, everything at home that can 
laugh ” Compare line 2 of the last piece. 


Here is an epigram on one Arrius, whose pronun- 
ciation was at fault : — 

Catullus, LXXXIV.— “ De Abbio." 
Chommoda dicebat, si quando commoda vellet 
Dicere, et hinsidias Arrius insidlas ; 

Et turn miriftce sperabat so esse locutum, 

Quum, quantum poterat, dixerat hinsidias. 
Credo sic mater, sic Liber avunculus ejos, 6 
Sic matemus avus dixerat, atque avia. 

Hoc misso in Syriam, requiemnt omnibus aures : 

Audibant eadem haec leniter et leviter, 

Nec sibi postilla metuebant talia verba, 

Quum subito adfertur nuntius borribilis, 10 
lonios fluctus, postquam illuc Arrius isset, 

Jam non lonios esse, sed Hlonios. 


NOTES. 

Chommoda, etc. This wss Arrius' prononchitlon of e mw ee dm 
The point may be preserved in the trsnslsUos ; thus, 
** Arrius need to mj hsdvmntsgee wbenlM mssBi sdvsa- 
tsges, end hsmbnal^ for smbostiee." 

At Hm, etc. He thought he had esught the pronu nd stto w . 
perfocUy wheu he eoonded the A se strongly as poseihk. 

Credo, etc. “ t raiqiose it had run in the fkmily.** 

Hoc mieeo. ** When Arrins was sent off to Syria, we hoped 
that we had got rid of his barbarous aoleefams ; Vut 
iio->newa came that aa aoon aa be got to the loujaaaea, 
H waa loniao no longer, but Hioolan.* 
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The loRowing line« are from the Eplthalamiam or 
Nuptial Song of Peleua and Thetis, the longest of 
the poet’s writings 

Catullus, LXIV.— “ Epithalamium Pklei et 
Thbtidos,** 335 — 382. 

Nnlla domns tales umquam contexit amores : 335 
Kolias amor tall conjunxit foedere nmantes, 

Qoalis ndest Thetidi, quails concordia Peleo. 

Corrite ducentes sobtemina, currite, fusi. 

Nasoetur vobis expers terroris Achilles, 

Hostibus haud tergo, sed forti pectore notus : 340 

Qoi persaepo vago victor certamine cursus 
Flammea praevertet celeris vestigia cervae. 

Corrite ducentes sublemina, currite, fusi. 

Non llli quisquam bcllo se conferet heros, 

Qoom Phrygli Teucro manabunt sanguine campi, 345 
Trolcaque obsidens longinquo tnoenia bello 
Perjoii Pelopis vastabit tertius hcres. 

Oonrite ducentes subtemina, currite, fusi. 

niius egregins virtutes claraque facta 
Saepe fatebuntur gnntorum in funere mntres, 350 
Qoom in cinerom canos solvent a verticc crinos, 
Potridaque inUrmis variabunt pectora imlinis. 
Currite ducentes subtemina, currite, fusi. 

Namque velut densas prosternens messor aristiis. 
Sole sub ardenti flaventia demetit arva, 355 

Trojugendm infesto prosternet corpora feiro. 
Currite ducentes subtemina, currite, fusi. 

Testis erit magnis virtutibus unda Scamandri, 
Quae passim rapido dlifunditur Hellesponto : 

Cujus iter oaosis ongustans corporum acervis, 360 
Alta tepefaciet permista llamina caede. 

Currite ducentes subtemina, currite, fusi. 


Quare agite, optatos animi conjungite amores. 
Aooipiat oonjux felici foedere divarn, 

Dedatur oupido jamdudum nupta marito. 375 
Currite ducentes subtemina, currite, fusi. 

Non illam nutriz orient! luce revisens, 

Hastemo collum poteiit oircumdare filo. 

Currite ducentes subtemina, currite, fusi. 

Anxia nec mater dlscordis moesta puellae 380 
Seoubitu, caros mittet sperare nepotes. 

Currite duoentes subtemina, currite, fusi. 


NOTES, 

QitalU etc. wncoHUm^Thttidi, “ As the harmony that 
reJgna between Pelena ainl Tlietie." 

CarrOa. After each art of fonr Hnea cornea a sort of inoanU- 
tkm by way of refhiln—" Roll oa, ye apindlee of deeitny, 
unwinding Uielr threads of life.** 8o la Qray*s ** Bard ” 
— Waave the warp and wind the west** 

Kxjmt ftrroria, ** free Ihun frar, dannUeaa.” 
ridUr cerfmaIJMr. Hla epithet in Homer la wdSwrMt, 
awift'lbotad.** 


Flammm, “ ftery, lowing,** and so “swift.** Prtwrrerfif, “iludl 
outatrlp." ^ 

Tertins ktrt». Agamemnon, third in deeoent from Pelopa, his 
father being Atrena, tlie son of Pelupa. 

In einerem. “ Shall shake their hoary locks from thdr heads 
into the ashes." Putting aslies on the hair was in the 
East looked upon as a token of grief. 

PutriJa, “ pallid, livid." 

Scamandri was one of the rivers of the plains of Troy, and it 
Is frequently mentioned in Homer along with SimoU^ 
another Trujan river. Both of these are now small 
streams, generally half dried up. 

Hellesponto. The Scamandri frll into the Ionian Sea Just at the 
mouth of the Hellespont 

Angnstans, sc. Achillea, who is the subject of tepefadet in the 
next line. 

Permista— caede, i.e., polluting it with the hot blood of the 
warriors he had slain. 


PLAUTUS. 

Latin comedies are among the earliest specimens 
of Roniiin literature that have come down to our 
time ; and of the many authors who have dis- 
tinguished themselves by their productions in this 
branch of literature, Plautus and Terence are the 
only two with whose works we are at all intimately 
acquainted. The forms of their works arc based 
upon Greek originals, as is the case with nearly all 
Roman poetry, the scenery being laid in Greece, 
and the very names of the characters being Greek 
also. Indeed , many of these plays are acknowledged 
adaptations of existing Greek comedies, while, 
stmngely enough, the sentiments expressed are 
those of inhabitants of Rome. But although, as we 
have said, these comedies date from an early period 
in the history of Roman literature, the dramatic art 
was not of remarkably early growth in Rome. 
Four centuries had elapsed from the building of 
the city before dramatic exhibitions were intro- 
duced there for the first time, and the comedies of 
Plautus bear a date not very long posterior to that 
period. Plays were first introduced into Rome from 
Etruria, which was in all probability colonised from 
Greece at a very early period, and thus the dramatic 
art Itself may bo said to have come to Rome in- 
diiwtly from Greece. Considering the early dates 
of the comedies of Plautus, they are in every respect 
very remarkable productions; the plots are care- 
fully and intelligently elaborated ; the language* 
though archaic in form and construction, is plain 
and intelligible, and the humour is genuine and 
seldom offensive. Indeed, one can hardly under- 
stand how Horace, a man of refined taste, and 
eridently very capable of appreciating humour, 
could pass upon the writings of Plautus the severe 
in his “ Ars Poetica,** lines 270-272 — 
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protvl PtenttttM «t BuiMvotet 
Lftadavara mim ; nimitim pfttkstcr tttmmqiie, 

» Ht dloam gtnlte, luiimtL** 

(But yoar aaoMlott pnimd tbe poetty tad wit of Pkntiu, 
MQordbig him ia botk rMpMts a lenient, not to «y etopid 
ndmbation.) 

If. Aocins Plaotns, or T. Macclos Plautos— for 
tbcoo is some dispate about the correct form of his 
name — was bom B.c. 254, and died b.c. 184. He 
lived, accordingly, about the period of the Second 
Panic War. 

Oar specimen of Plautos is token from his comedy 
of the ** Trinummus,*’ or Three Pieces of Money, 
adj^ited, as the author says in the prologue, from a 
Greek original — “Philemo scripsit, Plantua vortit 
barbare ” (Written by Philemo, turned by Plautus 
into the vernacular). The plot turns upon a sum 
of money which had been entrusted to one Callicles 
by Charmides for the benefit of his son during his 
absence in foreign lands. In the eyes of his friend 
Megaronides, he appears to have betrayed his trust, 
and he accordingly calls upon him to explain his 
conduct. He is able to do so satisfactorily, and 
Megaronides reproaches himself for his ill-grounded 
suspicions. 

Tbinuhmus, Act I , Sc. 2, 1, 150—186. 

B CG A.lkONI DE8 — Ca LLICI.ZS. 

Me. Pausa. Vicisti castigatorem tuum ; 160 

Occlusti linguam ; nihil est, qui respondeam. 

Ca.. Nunc ego to quaeso, ut me opera et consilio 
juvcs, 

Communicesquc hanc mecum raeara provinciam. 
Me. Polliceor operam. Ca. Ergo ubi eris paullo 
post? Me. Domi 

Ca. Numquid vis? Mb. Cures tuam ficlem. 

Ca. Fit sedulo 155 

Me. Bed quid ais 7 Ca. Quid vis ? Me. Ubi 
nunc adulescens habet 7 

Ci . Postioulum hoc recepit, quora aedis vendidit. 
Mb. Istuo volebam scire, i sane nunc jam. 

Bed quid ais? Ca. Quid? Me. Nunc \irgo 
nempe apud te est. Ca. Itn est ; 

Juxtaque earn euro cum mea. Me. Kecte facis. 160 
Ca. Num quid, priusquam abeo, me rogaturu's ? 

Me. Vale. 

Nihil est profecto stultius, neqne stolidius, 

Neque mendaciloquius, neque aigutum magis, 
Keque oonftdentiloquias, neque peri arias, 

Quam urbani assidui cives, quos scurras vocant. 165 
Atque egomet me adeo cum illis ibidem 
traho, 

Qui illorum verbis falsis aooeptor f oi ; 

Qui omnia se simulant scire, nee quidqnam 
aciunt. 

Quod qoisque in onimo habet aut habiturost, 
sciont. 


Boiunt id quod in aarmn lex legisM dlxerH ; 170 

Sciont, quod Juno faholata eet onm Jove ; 

Quae neque futura neqne facta, ill! aolnnt tamen. 
Faison* an vero landenl, culpent, qn«m velint, 

Non flocci faciont; dnm iUad, qu<^ Inbeat, sciant 
Omnes mortales nunc hunc aibant CalUolem 175 
Indignum dvitate ac sese \ivere. 

Bonis qui hono aduleooentem qvortisset iuis. 

Ego de eorom verbis famigeratorom insdus 
Prosilui amionm castigatum innoxium. 

Quod si exquiratur ueque ab stirpe auotoritaa, 180 
Unde quidque auditom dicant, nisi id appareat, 
Fomigeratori res sit cum damno et malo. 

Hoc ita si fiat, publico fiat bono. 

Pauci sint faxim, qui sciant, quod nesdunt, 
Ooclusioremque habeant stultiloquentiam. 185 


NOTES. 

PauM sppssm to be the Imperstlve of aa old verb, fsitiesrt, t«» 
cease ; from the Greek wmwii'. In aome old writera the 
word pattm ia fband aa a Nabatantive, equivalent to fsiei. 
CttUigatcrtn, your aeniaer'*; moaning himself. 

OreZurtt— contracted for oeelusisti. 

etc., **aii<l undertake to share this charge of 
mine with me''; via., the guardianship of the treasure 
on behalf of the son of Cliarmidea. Pr^pinrUim, perhaps 
from protHdeniim (pre-eideo), means “ anything for the 
welftire of which you have to provide." 

Erj/o is used here without the illative force (therefore) which It 
usually bears, and ainply serv'ca as a link in the con* 
>erKatiQn. Well, where will you be in a short time from 
this r " Pott for pott hoc, 

Numqvid vitt An ordlmuy formula of leave-taking among the 
Romans, meaning literally, “Do }oa wish anything of 
roe ♦ ** “ Can I do anything for you 1 Carw (tmia /dfim , 
“preserve your character," i.«., “don’t undeceive for 
the preaent the people who beliexe you are acting 
basely." Fidan may be used in a bad aa well aa a good 
sense —/it sedti/o, lit., ** it Is being done with cars " ; 
translate, “ I’ll take eare." 

Sed quid ait t An f xpreaaien used in colloquial Latin when 
the speaker wishes to eall special attention to some freih 
■uhlcct be is about to Introduce , lit., “ but what have 
yon to say on thia point " ; translate, “ But look bera."— 
Ubl-habetr “where does he dwell?" Habit uaad for 
habitat. 

ItioepU, either “ be got back," or “ be retained." Poitiaaluta^ 
“a email back bniklkif." 

JiuBta cum mm, “ exactly tha aaroe aa my own (daughter).'* 

Jtoffotnru’if abbreviated fSor roffatunu u, 

Jrffvtwa. The word ia applied to a man, gut amper arffvitt 
**who is always wrangling," ami may be tranalatad 
** epiteful, babbling.** 

Jifidui, “ goaaiping," who take every ehanoe of aitfiaf dawn 
together, and polliog tbelr nelghboote to piece*.— 
Searreu. Thia word had not at thia pwiod acquired the 
ntdectUmabie force which it had oflerwarde. At this 
time it was the oenal tom opplted to the wiU and flne 
gentlemen of the dag. 

ESfomit^tmho, ** Igntta hi einde myielf among them, I amiMt 
ae badMioiircf them, becanae 1 bar# lent aa ear to their 
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BUbikmmf for luAUurw at. 

Fmtaiu, do not out the IsMt (Ut,« look of wool) 

wliotlier thoir Indlooriminoto pnUao or bbune of anyone 
be falae or true."— velinl ia the old«ct of the two 
verb* laudent, cutpent. 

Dum0udtciant,** provided only they know what they pleaae 
to know." 

Kpertimt, old form of evertlmt. 

ProeUul-^^KUttipitim, *' I atarted forth to accuae.” Supine in 
•wm after a verb of motion. 

Famigemtori ret tit, ** the talebearer #ere to be held reapona* 
ible and aufler damage and loaa." A rery aimilar Idea 
la to be found In Sberidan’a School firr Scandal, where 
Sir Peter Teacle expreaaea hla wiah that there was a 
law paaaed to poniah the originaton of all acandaloua 
•torles 

'* Mrt. Candour. But aurely you would not be quite ao 
•evere on thoae who only report what they heart 
**Sir Piter, Tea, madam ; I would have law merchant 
for them too ; and in all eaaea of alander currency, 
whenever the drawer of the lie waa not to be fpund, the 
li^ured partiea ahould have a right to come on any of 
the indoraera," 

Ftueim, tor/heerim, *' Ml be bound.*’- Qui tciant, " Til be bound 
we should have very few knowing (he., saying they 
know) what they don’t." 


KEY TO EXTRAtrTH. 

OVID. "Nux Elkoia," 1—20. 

A walnut tree liard by the roadside, I get )>elted with stones 
by the passers-by, though my life is faultless. Such a penalty 
is wont to be inflicted on detected uritninala wlien the people's 
wrath brooks not slow delay. I have done no crime, unless 
for a tree to bear yearly fruit for its owner is thought to be a 
crime. In days gone by, when times were better, the trees 
would vie with each other in fertility, and their tluiukful 
owners, at the ripening of the croits, would wreathe with 
garlands the statues of the gods of husbandry. Thus hast thou 
often, Bacchus, admired the vine sacred to thee, and Minerva 
has admired her own olive ; and it lias been that the light fruit 
would have broken the jiarent tree had not a long forked pule 
helped the bough to bear the weight. 

TACITUS. “ Ankals," IV. 1. 

The consulate of C. Asinius and 0. Anatltius was the 
ninth year of the reign of Tlberlua, and during the whole of it 
he saw the State undisturbed, his fkmily prosperous, for he 
regarded the death of Oermanioua as a piece of good fortune ; 
but now, on a sudden, fortune began to work confusion. 
Tiberius began to be tyrannical, or to encourage others in a 
atmllar course The cause of this change wae attributable to 
Aliua Bejanus, commander of the Pnstorian guards, whose 
Influence 1 have already noticed, and will now proceed to 
unfold the iMirtloulars of his birth, his character, and the 
ertoe by which he sought to seise the reins of government. 
He was bom at Vulalnll, his father Seios Strabo being of the 
equeetriaa order ; and In early youth he attached hlraeelf to 
Gains Oisasr. the grandson of the deified Auguatua. Soon after 
this he gained such an aeoendanoy over Tiberius by various 
aitlfloM, that he nmde him (though ao close and mysterious 
with others) throw off ell restraint and reaerve with him ; and 
thii be achieved, not by superior cunning, for in this Tibertus 
was folly hit matoh, but rather by the diepleaauTe with which 
the foda regarded the empire of Rome, to whidh he waa equally 
fotal both at the height of hie power and ia hie death. In 
paiaon he wae hardy, and capable of endnring fatigue ; daring 


in spirit, elevar to diagttitftig his own eriiliM, tad ptompt to 
spy out tlie foolta of others ; at oooe fowning and hnperioi^ 
and while he preaerved an exterior of eaaumed modesty he wm 
in bis heart insatiably Instiug for Bopreme power. With this view 
he indulged in profusion, liberality, and luxury, but more often 
gave his mind to oarefUl vigilance— habits no lees daagerous 
when they are couaterMted by ambition tor the pitrpoee of 
gaining supreme power. 

JUVENAL. “ Sat.," L 81-11(1. 

From the time when the winds t ossed up the sea so high, 
and Deuoallou scaled the mountain in bis ship, and asked for 
an answer from heaven, and by degrees the stonee grew soft 
and warm with life, and Pyrrha displayed to the malea the 
maldena in beauty unadorned— whatever men have deme and 
are doing from tlmt time to thia— their prayers, their fears, 
their angers, their pleasoree, and their joys— are the motley 
contents of our treatise. And at what time has there ever been 
a finer crop of vices? When has avarice been more greedy, or 
the dice had inch power? For now they are not content to 
risk the hasard of Uie gaming-table with t^ir purse alone, but 
tliey stake the money-chest and play for it What battles will 
you see there, while the steward supplies the weapons I Does 
it not show simple madness for a man to be content to lose a 
hundred sesterces, and not give back his coat to the poor 
shivering slave ? 


LIGHT.— IV. 

[Co7Uinued /hm p. 242.] 

THE BENDING OF LIGHT. 

The preceding lessons have dealt with light in one 
medium, viz., air, but as we can see things in trans* 
parent substances like water, we have now to 
inquire how light behaves in passing from one 
medium into another, as from water into air, or 
vice vend. That it is a subject for inquiry is 
evident at once in the following simple experi* 
ments. Put a spoon in a glass of water and take a 
slanting side view of it : the spoon appears bent. 
Under the same conditions an oar resting in its 
rowlock, with part of it in the water and part out, 
looks as if it were bent where the water and air 
meet. Again, place a coin at the bottom of a mug 
and move the vessel just sufficiently away so that 
the coin is no longer visible in the place where it 
rests. Without moving the vessel or the eye, 
fill up the mug with water ; the coin comes in 
sight. We have seen that in air light proceeds 
in straight lines ; so it does in other media of 
uniform density, but in passing from one medium 
to another it is bent, and it is this bending of the 
rays of light which enables us to account for the 
foregoing appearances. 

THE MUG EXPERIMENT. 

If the eye be fixed at e, the coin placed at c cannot 
be seen, for the opaque side of the mug is between 
the eye and the object (Fig. 31). Upon Slltug the 
mug with water, however, the coin appears to be at 
e', or somewhere in the direction (tf the line fih. 
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])i4w the per|>eiidicttlftr • k ftm the point h where 
th* Hglii Irom the coin emergee on tie way to the 
eye at e. Ck>titliine and aieo join ^e« 

A zay of light reftected from the coin e takes the 
path cbe on Its way to the eye and is bent at A 



As it emerges from the water in the direction be 
the position of the coin is judged to be in the 
direction e A vis., at The ray of light is there- 
fore bent or broken in this experiment, or what 
means the same thing, it is r^racted. This bending 
or breaking of light is usually termed rtfractum. 

The apparent bending of the spoon and of the 
oar when they dip in water is similarly explained 
by supposing that light is refracted in passing from 
one medium into another. 

_ ACTION OP A PBIJBM OP GLASS ON LIGHT. 

When a ray of white light, c.y. sunlight, enters a 
prism of glass (Fig. 32) it is refracted, and after 
passing to the opposite face of the prism it emerges 
still further bent out of its original course. Glass 
lustres of triangular section are suitable 
for illustrating this fact, though prisms of 
highly polished glass made specially for 
the purpose are more suitable. If the 
refracted ray be received on to a sheet of 
white paper it is found to be spread out 
and no longer white, but of a series of 
colours, from red to violet, all merging 
Fig. 82. imperceptibly into each other. The colours 
are the colours of the rain1C)ow, in this 
oidw : red, orange, yellow, green, blue, indigo, and 
violet, and they are the oolours which constitute 
wfa&te light. It is to Newton that we owe the dis- 
covery of the composition of white light He ad- 
mitted m beam of sunlight b a (Fig. 83) through a 
hole in the window-shutter of a darkened room, and 
received the sunbeam on to a prism r, with the 
result that the refracted beam was oast on to the 
opposite wall iqpltt op into the cminhow cokNirB we 
have jest mentioaed. The expeziment is usually 
pagfomed in the lecture-room by using the ^oxy- 
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hydrogen lantern and a bottle prism. Tha bottle 
prism is a glass bottle with two sides inoUnod at an 
angle, and it is BUed with a liqitid called oairben 
bisulphide, a badly smelling and highly liiliammaMe 
substance. The beam from the lantern la pahted 
through the bottle prism, and the zefrnoted hf^t 
emerges s|^it up into its constituent rays, wbieh are 



oast on to a white screen. The band of coloured 
light is called a tjfcctrum, and the splitting up of 
the beam of light by means of the prism is termed 
dispertion. 

It is apparent that the different kinds of light 
which constitute white light are refracted to 
different degrees; red is least refracted from its 
original course, and violet is most refracted — In 
other words, the least refrangible constituent of 
white light is red, and the most refrangible is 
riolet — the refrangibility of the other constituents 
being between these two extremes In the order of 
their [position in the spectrum between red and 
violet. 

If the refracted beam of light after passing 
through one prism is caught on another in the 
rever$e position, the decomposed beam from the 
first prism is combined again by the second as It 
emerges, and a white light is cast on the screen in- 
stead of a spectrum. Therefore the prism enables 
us not only to split up white light into its con- 
stituent colours, but also to take these coloured 
constituents and recombine tb^m to form white 
light again. 


THE DIBPEB8I0N OF UQHT. 

The dispersion produced by one prism may be 
increased by causing the refracted light to pass 
through another similarly placed, and soon through 
a whole series. Such an arrangement of prisms 
constitutes a battery, and the length of the result- 
ing spectrum is very much increased. The sub- 
stances from which prisms are made vary in their 
dispersive power; thus carbon bisulphide in a 
bottle prism will produce a greater len^ of speo- 
trum than a pore glass prism of equal sise and 
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TBS fPBCTBOflOOPE AKD ITS USE. 

If we fabsUtute a narrow vertical slit for the 
hole in the shutter, and a tube blackened inside 
for the darkened room, this tube having the slit at 
one end and a convex lens at the other close to a 
prism, we get an instrument with which we can try 
the foregoing experiments on asmallscale~we have, 
in fact, a spectroscope ( Fig. 31) . The finished instru- 
ment consists of A prism P, and a tube fU with a 


very narrow adjustable slit at s and lens at f. 
Suppose you have a candle flame in front of the 
slit at B, A thin beam of light is admitted into tho 
tube, and the lens at I directs it in a parallel state 
on to tho prism p, where it is refracted into a tiny 
Bpootrum which could be seen by looking into the 
face of the prism At p. There is, however, a 
telescope L for magnifying this spectrum. With 
such an instrument one can study all kinds of light 
and the action of ooloure<l transparent bodies on 
the light. The light of the candle gives a con- 
tinuous spectrum, there is no break in the band 
of light from red to violet. The candle spectrum 
is rather weak in light at the violet end. The 
light of tho sun when examined by the spectro- 
scope is seen to stretch from red up to the violet, 
the violet end of the spectrum being quite intense, 
but along the whole length of the spectrum vertical 
dark lines are seen, so that the spectrum of tho sun 
is not a continuous one. These dark lines are 
termed Fraunhofer lines. 

BOMB LB880NB OBTAINED WITH THE BPEOTBO- 
BCOPE. 

All luminous bodies do not emit the same kind of 
light. Cdltmrpd Plate, Frentie., Vol. IV.) 

We have seesi there is a differenoe between sun- 
light and oandle-light in the brightness of the 
violet end of the spectrum, and also in the fact 
that while one gives a continuous spectrum the 


other is interspersed with dark lines. CottipmmdB, 
like common so^t, which contain the metal sodinn^ 
yield a spectrum with a golden yellow line ; all the 
rest is blank. It is spoken of as the D line. By 
increasing the dispersive power of the prism, the 
yellow sodium line may be resolved into two which 
are referred to as and In the spectrum of 
the sun this identical line is seen, but it is da^h 
instead of bright. The dark line is spoken of os 
the reversed D line. This reversal of the 
D line may be obtained artificially by 
causing light which yields a continuous 
spectrum to pass through sodium vapour. 
The inference, therefore, is plain. In the 
«un we have a central body yielding a continuous 
spectrum surrounded by highly heated vaporous 
metallic clouds, one of the metals present being 
sodium. By similar reasoning, founded on laborious 
spectroscopic* work, we conclude there are other 
metals in the sun which are also found on the 
earth. {See Cohnired Plate, FroTUis,, VoL IV.) 
Another kind of spectrum is the abattrjjtion 
epectrum. If a pink solution of Condy’s Fluid (per- 
manganate of potash), in a thin glass test tube, be 
put in front of the slit of a spectroscope so that the 
light of a paraffin-oil lamp or of a gas flame may 
pass through it before entering the spectroscope, 
we do not sec a continuous spectrum, which would 
be the case if we were examining the light alone, 
but we see a spectrum in which four regions are 
robbed of their light. These dark vertical spaces 
are called absorption bands, and they always 
occupy the same positions for this substance, so 
that a solution of permanganate of potash could bo 
Identified by means of the spectroscope among any 
number of similar pink solutions of other bodies. 
There is a trace of a fifth bend. A great number of 
substances have characteristic absorption bands, 
and when this is the case they may be identified 
by means of the spectroscope. Blood, for example, 
is one of these, and the spectroscope has been used 
for identifying it in orimi^ investigations. 

THE INDEX OF BEFBACTION. 

Let US now return to the diagram of the experiment 
on refraction with the coin in the mug. If a point 
of light were at $ (Fig. 35X Rs rays would spread in 
every direction, and some would fall on the surface 
of the water at the point h, part being reflected and 
part refracted in the direction he ; the angles made 
with the peipendioalar line ad are named xespeo 
tively the angle of incidence, ahe, and the angle of 
refraction, dhe. There is a constant ratio or pro- 
portion existing between the sines of the two angles. 
The word sine is a tiigonometrioal term, hot the 
reader may understand what is here meant arith 



Fig 84. 
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the loQoirlQg €»planaticMi. lialce > # oqaal in 
to ke; from e draw « a at right angles to 
ad; and from e draw cd Bi right angles to a < 1. 
The sines of the angles ah 0 and e bd are equal to 



a e and c d respectively, and the number obtained 
by dividing the length of a f by the length of edi» 
a constant one which when the ray of light passes 
from air into water is 1*336. This number is 
termed the ind€x of rtf taction. As the angle ah c 
gradually enlarges, c h d also increases so as to 
preserve the constancy of the ratio or proportion 
between a e and c d, 

TOTAL BEFX.EOTIOK. 

Now the angle ah e may gradually increase until 
it is a right angle, but the angle of refraction will 
be less than a right angle. Observe what follows 
from this fact. Take a converse case, and suppose 
the light is at e, and a ray proceeds in the direction 
c b^ it will emerge at h in the direction he; if 
the light proceed from tf in the direction h it 
will emerge in a direction nearly coincident with 
the surface h f but if the light proceed from the 
point e" in the direction ct* h it cannot emerge at 
all, but is reflected in the direction hf' so that 
the angle of incidence d' b d is equal to the angle 
of reflection d hf* ; in short, the ray c" h suffers 
total reflection. This may be demonstrated experi- 
mentally as follows ;->Fill a flask with water to the 
level b (Fig. 86) ; let it rest on a comer of the table 
with aoandle placed below it in the position e ; the 
eye at a sees the image of the candle reflected from 
surftme of the water, or if a looking-glass be 
{daoed at a the eye at e sees the image after two re- 
flections, one of which is from the water in the flask. 

Total rdflecUon plays a part in a great variety of 
phenomena, and is extdbited in a marvellous manner 


in the gmgeous displays of odlouied lountalna 
which have been shown at exhlbitiona in London 
and Paris in late years. Here coloured light 
directed into the ascending jets of water illuminates 



them in their whole course, and as the colour of 
the light sent into the jets may be quickly altered 
by the interposition of coloured plates of glass at 
the source, the fountains are .made to assume all 
sorts of pleasing colours at short intervals. The 
light is kept within the columns of water by total 
reflection. 

THE ACrriON OF A BAINDBOP ON LIGHT. 

When a ray of white light enters one side of a 
raindrop, it may suffer either one or two total 
internal reflections, and also be split up into its 
constituent colours on emerging. The reader may 
demonstrate this with a flask of plain uncut glass 
filled with water. It is hardly necessary at this 
stage to point out that if the surface of the flaak be 
in any way ornamented it will not do for the pur- 
pose. One of the kind of flasks used for chemical 
cxi)criments will do admirably. The flask filled 
with water represents our raindrop. Our source of 
light may be a candle or a parafBn-oU lamp. 
Place the flask filled with water in a position ABO, 



and the lamp at L (Fig. 87). Upon taking up » 
position at B to the right of L and examining the 
flask one sees two images of the light reflected from 
the back surface of the flask, and it ia the brighter 
of the two which claims our attention. Itisookmred 
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Ob the left-hand side, and violet on the right- 
hand fide when regarded from the point x, i.e., a 
pofitton such that the emergent rays 0 B make an 
angle of 42® with tiie line E F which has been 
drawn parallel to l a, the direction the lamp mys 
take before entering the flask. That L A is the di- 
rection of the rays which make the coloured image 
may be -easily proved by covering the edge of the 



flask at A with an opaque object, say a book, when 
the coloured image can no longer be seen at £. 
Besides diverting the ray L A in the direction o £ 
the flask of water also acts as a prism and breaks 
it up into its constituent colours. 

Next examine the left-hand side of the flask for 
a coloured imago. When the eye is at s', Fig. 38, 
a position in which the line k' f, parallel to the 
lamp rays LA, makes an angle of 54® with the 
emergent rays d £^ an image is seen on the left- 
hand side of the flask, which is violet to the right 
and red to the left of it. This image has been 
formed by the rays LA entering the flask at A, 
suffering two total reflections at B and c, finally 
emerging at d in the direction D e'. Correctly 
regarded, these experiments represent the action of 
a sphere of water enclosed in a shell of glass, and the 
latter has some measure of confusing action ; they 
will, however, enable the reader to grasp better the 
explanation of rainbow phenomena. 

RAINBOWS. 

The aerial coloured arch which in all agM hak 
occupied the thoughts of philosopher and poet is on 
optical phenomenon which we shall now be able to 
underutand. As an obeen*er sees a rainbow he 
stands with his back to the sun ; in front of him 
rain is descending where the coloured bow is seen, 
and the bow ia red on its outer margin and vkdet 


on the inner, with the usual oolouxs of the spec- 
trum between ; indeed, it might be described as iw 
tremendously tall spectrum, such as one sees in the 
spectroscope, bent over into the form of an aroh. 
This is termed the primary bow. There is also 
often seen at the same time an outer bow fainter in 
aspect, and with its colours reversed, i.e., the outer 
part of the arch is violet and the inner red. This 
is termed the secondary bow, and it is concentric 
with the primary. 

We may now combine the two preceding diagrams 
into one, only let the reader consider ABO and 
A B c D as raindrops instead of flasks of water. A 
little thinking will render it apparent that all drops 
in the dotted aroh o i will yield spectra of all the 
sun’s rays coming in the direction L A, as these 
rays are practically parallel and the coalescence of 
their spectra will form one grand coloured arch, 
red on the outside and violet on the inside — the 
primary rainbow in fact. This in effect is the ex- 
planation of the formation of the primary rainbow 
offered by the philosopher Descartes in the early 
part of the seventeenth century. His explanations 
also extended to the secondary bow, which he re- 
garded as being formed by the rays of the sun, l'a. 
Fig. 39, entering raindrops in the position A B c D, 
and after suffering two total reflections and two re- 
fractions, being directed to the spectator at £, the 



emergent rays D s making an angle of about 54*" 
with the line £ F. And all raindrops in the aroh 
A II would yield the same effect, and coUeotively 
produce the secondary bow, violet on the outside, 
and red on the inside. 

Simple as this phenomenon now appears to us, 
the space occupied by these articles would betaken 
up in describing the speoalatkmB and attempts at 
explanation made prior to Desoartee* tio^ One 
name only need we mention, that of Amtoaio de 
Dominie, who appears to have had a oorreot ooneep- 
Uoa of the manner in which the inner bow is 
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fofined, bat no joit idea of how the exterior bow is 
•^pfodnoed ; hence the credit is genenUly given to 
Deeoartee, who very latisfactorily aoooonted for 
the lending facts of both. 

XXTBA.OBD1NABT BAIKBOW8. 

Extraordinary rainbows are seen at rare intervals 
in which light reflected from a level sheet of water 
like an arm of the sea or a river plays an important 
part. What at first sight appears a reflection of 
the primary rainbow is sometimes observed nnder 
favourable oircnmstances. Thus Crookes on August 
6th, 1877, standing on the end of Sastboume Pier, 
saw the usual aerial rainbows, and what looked like 
a reflection or image of the primary in the water ; 
the legs of the reflected bow, however, did not 
coincide with those of the primary in the air and 
were evidently not a reflection of St. What an 
observer sees on such occasions is the image of a 
bow in the water which can only be seen in the air 
by a person some distance in front of him Thus 
tl^ ol^rver at o sees a rainbow in the air at c, and 
also what appears an image of a bow at D (Fig 40). 



The drope which produce the image at D are in the 
arch which contains o and in a wrong position for 
the observer to see the rainbow they produce in the 
air. This bow could be seen by a person in advance 
of o and stationed at k ; as it is, the observer at o 
sees the primary at c, and the sheet of water in the 
plane ® A B reflects the light in the neighbourhood 
of E, 80 that o also sees a reflected rainbow a D B 
A more complicated phenomenon is presented in 
those cases where non-concentric rainbows are seen 
Reflection from water also plays a part here, 
although in a different and more complicated way 
than that just explained. We shall only briefly 
describe the phenomena. An observer at Kya in 
Sweden saw the sight some six years ago. With 
a sheet of water in front and a brilliant sun be- 
hind there appeared the usual secondary and 
primary bows, and even some supplementary bows 
within the latter. From the feet of the primary 
there arose a tertiary bow, with colours in the 
same order as the primary, and the upper part 
of its bend ooinoi^^ to some extent with the 
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upper part of the bend of the seooiidaiy bow, and 
consequently ooloors were hm iqiparantly absent, 
as the snperpositkm of the two ^wt with odours 
in contrary order would give rise to white. A 
similar phenomenon was seen by Halley in all its 
oompleieness on the banks of the Doe towards the 
close of the seventeenth oentury. Sometimes it is 
only seen in part, as, for example, one leg of a 
primary bow and the oorrespondi^ non-concentrio 
part of the tertiary, as was observed by Tail in 
1874. 


THE ORGANS OF SENSE.— IV, 

(OoniiHKMt Jivm p. S87.] 

II. — THE EAR (continued), 

Wb have to search for the orifloe of the ear of birds 
beneath the feathers. In a few oases, as in the owl 
and wild turkey, a circle of feathers surrounds the 
ear-hole, but generally there is no external indica- 
tion of an ear. On closer examination a tone of 
fine feathers, with peculiarly fine barbs, through 
wh'ch the air passes readily, is found round the 
ear. Internally, the ear is not unlike that of mam- 
mals, except in the following particulars. The 
cochlea is rudimentary, that is, it is not developed 
into a coiled double canal, hut is only a alight 
process from the vestibule, occiipicHl by two cylinders 
of fine cartilage, representing the two stairoaaes, but 
of very simple form. The semi-circular canals are 
similar and similarly disposed, except that two of 
them, the horixontal and one of the vertical ones, 
communicate where they cross one another. The 
most marked difference is that the chain of three 
ossicles is replaced by one bone, forkwl at its tym- 
panic end, and stretching right from the membrane 
of the oval hole to the cartilage of the dnim-mem- 
brane. The whole organ is very cximpoct, and em- 
bedded in bone, and even the canal which runs from 
the tympanum to open at the top of the throat Is 
of Ixme. 

No one can doubt that the sense of hearing in 
birds is keen and appreciative. Indeed, if the cor- 
relation between the capability of producing a 
variety of sounds and the appreciation of the same 
be as close as we should naturally suppose it to 
be, the sense of bearing in onr song birds is most 
exquisite. If the hen nightingale experiences a 
corresponding happiness in listening to the song of 
her mate to that which he evidently feels while his 
little throat is pouring forth its changeful notes ; 
or if either of item can appreciate the impressions 
prodneed by the varied music, ranging as they do 
from a sweet melancholy to a thrilling joy, tbeu 
these little summer visitants have an avenue to a 
oonsiatit {Measure, and by the possession of ibis 
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tb6j make a nearer approach to ns than we have 
been dUipoied to admit as possibie to any of the 
lower animals. That such should be the case may 
seem in the highest degree improbable to some 
minds ; yet before it is dismissed as a sentimental 
fancy it should be remembered that our greatest 
naturalists hold it as a principle that a species is 
endowed with no habit or instinct, no product or 
power, which is solely for the benefit of other 
species-~in fact, that the primary use of every such 
endowment is for the advantage of the species which 
possesses it ; and if in the great harmony of Nature 
other species benefit from it, this is incidental, 
though not accidental. The bee makes honey for 
its own community, though man and the brown 
bear despoil its comb. Though leather and fur 
ore so useful and almost indispensable to us, they 
were more useful and wholly indispensable to the 
beast that they once clothed. By analogy, there- 
fore (to which there is no counter analogy), when 
we listen delighted to the stmins of the nightingale 
in May, we may infer that the brooding bird ex- 
periences a yet more exquisite delight. So general 
is this principle, that it is considered certain that 
every species which produces sounds for its own 
sake, and disconnected with other necessary movo- 
met^s of the body, also possesses an organ of 
hearing. 

The class of cold-blooded animals called reptiles, 
which is ill represented except in the tropics, con- 
tains creatures of very different structure. The 
higher of these animals are more like birds than the 
lower members of their own class, and these again 
pass through the frogs and toads to fish. Hence, 
as in the cose of the eye, the ear of a typical reptile 
cannot be described as the ear of the class, because 
there are such great differences in this organ. 
Thus, the ear of the crocodile is almost precisely 
like that of a bird, and it is only in the means of 
letting the air into the tympanic cavity that there 
is much difference. The crocodile, though it lives 
in the water, breathes air, and it is provided with 
a means of drowning its prey under water while it 
is Itself inhaling the air. This is effected by the 
channels of the nostrils being carried far back 
before they communicate with the throaty while a 
double valve in front of the oommunication closes 
and outs off the throat from the mouth. By holding 
the prey crossways, ^d far back against the comers 
of its widely-gaping jaws, it keeps it under water 
while its own long snout and nostrils are thrust 
above the surface. Now we have seen that the 
tympanic cavity must be supplied with air, and 
water must be excluded from it ; hence the Eusta- 
chian tube, or rather oomplioated system t>f tubes, 
is carried backward instead of forward, and opens 


a single orifice, behind the hind opening of the 
nostrils, into the throat, and therefore behind this 
valve ; the opening is on a projection and closed by 
a half-moon-shaped valve. Every precaution is 
thus supplied to exclude the water from, and in- 
clude the air in, the tympanic cavity. Lizards, 
turtles, and also frogs, have a drum and drum- 
membrane ; but this is on a level with the rest of 
the skin, so that there is no ear-hole, and in the 
case of the turtle the drum-membrane is covered 
by that hard scale which is next but one above the 
comer of the mouth. 

In tracing the organ throughout this class we 
gradually lose all the outer courts of the ear, and 
also what remnant of a cochlea was left. 

In the bony fishes all these parts are wanting, as 
might be supposed ; but the ear, instead of being 
brought to the surface, is walled up by the bones of 
the large skull. If the roof of the skull of a fish 
be removed, a central compartment will be seen, 
much too large for the small brain, and on either 
side, at the back part, a large chamber, which 
communicates with the central one, and in which 
the large main jiortion of the ear is lodged ; while 
the three semi-circular canals springing from this 
part by dilated bags run, two of them upward into 
tubular hollows of the skull-bones, and then unite to 
run into the same vestibular sac by a more central 
communication ; the third is horizontal, and runs 
outward. The main vestibular sac has itself 
several compartments which sometimes communi- 
cate with it only by narrow constricted necks, and 
in these are found the otoliths, or ear-stones, which 
are suspended over the parts to which the strands 
of the ear-nerve are most largely distributed. These 
ear-stones are no longer fragmentary particles, rfis 
in the case of mammals, or soft chalk, as in the 
internal ears of frogs, but dense, hard, pearly bodies, 
one of which is of large size, and is represented in 
the engraving with its concave streaked side to- 
wards the obseiA’er, this side being upward when in 
its natural position. 

In illustration of what has been said concerning 
the advantage of causing the sound waves to be 
reverberated In air, a peculiar connection between 
the labyrinth and the internally situated air-bladder 
of some fish ought to be mentioned. In the carp, 
each ear-sac sends a passage to a central cavity in 
the base of the skull, and this has two bags at its 
hinder end, all filled with fiuid, as the cavity of the 
ear is, and from these a chain of three bones runs 
to the bladder. In the little fish called the loach, 
which is one of the first captives obtained by the 
searcher of the little pools left by the retreating 
tide, the air-bladder seems to be retained solely to 
miniver to the ear ; and in the herring the bladder 
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itself sends processes to be appUed to other pro* 
^cesses sent tp meet them from the vesUbale. 

In the other great diTision oi fiBh-**distingnialied 
from thoee just mentioned by the general character 
of the skeleton, which is not bony, but grisly — from 
the fact that elastic cartilage is not so resonant a 
body, and not so good a conductor of sound, as 
bone, other appliances are given to bring the ear 
into closer relation to the external water, whence the 
sounds come. The whole labyrinth is closely sur- 
rounded by gristle, and in sharks a canal runs to 
the top of the head, where it is closed by the skin. 
In the ray a canal runs from the onion of the two 
semi-circular canals to a similar orifice. Both of 
these canals are of course filled, not with air, but 
with fluid, that of the shark being filled with w hat 
is called perilymph, or external fluid, and that of the 
ray with endolymph, or internal fluid. 

So much has been conjectured, and so little is 
really known, about the organ of hearing in the 
Invertebrata, that it is scarcely adrisable to enter 
upon the subject in a publication like this. The 
great diversity of sounds produced by insects— some 
of which, like the cicada (which makes the Italian 
coppices ring perpetually with its loud grating cry), 
have very elaborate contnvances for the protluction 
of noises— makes it almost certain that this large 
order of the jointed animals have the sense of hear- 
ing. On the other hand, the almost uniNersal 
muteness of the molluscn might liave led us to sup- 
pose that the organ of hearing would be wanting 
to them. Yet, strange to say, while the ears of the 
cuttle-fish and the slug have been satisfactorily 
detected, the organ of hearing in insects is still 
almost unknown. The antenrue, or jointed append- 
ages of the head, have been usually looked upon as 
the seat of the sense of liearing, but whether it bo 
in the basal 3oiiit or the terminal one is a matter 
of dispute ; and in one instance it was supposed to 
have been found in the hip joint of the front pair 
of legs — a singular position, it most be confessed. 
In the lobster or the crayfish it is otherwise ; we 
know what arc the requisites of an efficient organ 
of hearing— hard bodies suspended by threads in a 
sac containing liquid, and capable of striking upon 
a nerve filament ; this sac must directly or indirectly 
communicate with the outer world ; it may be open, 
as it is in the lobster, or it may be closed, as in 
ourselves, by a tympanic membrane. Such an 
organ is to be seen in the basal joint of the smaller 
antemiK of a lobster or a crayfish. 

It will be seen that much remains to be made 
out about the ear, and the subject is extremely 
difficult to study. Indeed, some of the most per- 
plexing problems of the oompaxative anatomist 
aeem to be associated with the ear. One of the 


problems may thus be propounded :-*-What stiuo- 
tores in the fish are the representatlvea of the 
ossicles of the tympanum called the hammer 
(y*aileu$) and anvil (iaeNs) in the mammal t To 
this question various answers have been given, and 
the subject is still one which requires much further 
study. 

The temporal bones — which in man lodge the 
internal and support the external ears, and, besldas 
these functions, close in the brain-case at the iidea, 
send out strong buttresses forward to strengthen 
the bone.s of the face, and others to sling the throat 
bones upon, ami also give attachment to the lower 
jaw— are the most difficult bones in the body to 
describe and remember. Many vessels and nerves 
enter them by numerous boles, and these Hub<livide 
and find their way out in such strange ways that 
many a poor medical student has trembled when, 
in an examination, a temporal bone has been placed 
in his hand. 

III.-THB ORGAN OF 8MKLU 

In the preceding ai-ticlcs on the organs of sight 
and hearing it was remarked that while the sensa- 
tions excited through their agency were so different, 
the external causes which operated on the eye and 
ear respectively wore not dissimilar. Kapid vibra- 
tions, propogated by bo<lios themselves in violent 
but otherwise unnoticed vibration, are conveyed 
through intervening mmlia for great, and, in the 
case of light, unlimited distances, by waves which 
are cayiablc^of indicating the direction from which 
they f)rocced. These vibrations, therefore, can in- 
form the mind concerning objects far removed from 
its instrument, the body, with an accuracy which 
makes us scorn the idea that we can be deceived in 
that which our eyes have seen and our ears hearrl. 
Through these avenues the human mind extends 
itself, till it touches, and by the aid of reason may 
be said to grasp, the universe ; and the highest 
powers of the mind are employed in interpreting 
the messages brought to us by light and sotmd. 

In marked contrast to these are the remaining 
senses of which we have to write — namely, those 
of smell, taste, and touch. These senses are excited 
by material particles applied directly to those parts 
of the body which can take note of their peculiar 
qualities, and hence they are far less necessarily 
connected with mental operations. Their uses 
have more relation to our animal than to our in- 
tellectual life, and the appetites which arise from a 
desire to gratify these senses have always been 
considered to be less refined and more sensual than 
those which pertain to the senses of sight and 
bearing. It is true that a sporions delktacy and 
refinement of the sense of smell have o iae e d Ute 
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friilthler olMet is times of high ciTilisation to 
d^bt in costly and rare essences and scents ; bat 
the ttstensive use of these has been the characteristic 
of effeminate races, and of times when civilisation, 
in its highest sense, had begun to succumb to 


properly defined— that is, excludi^ the sensation 
of beat and of resistanoe— has to do with soll^ 
The sense of taste has to do with liquids only, as 
nothing is sapid which is not liquid or capable of ^ 
being dissolved. The sense of smell occupies itself 



Fig. 8.-1. Binr-virw or BKiaL or a Rabbit II. Sidk-bone or Skuli or the Whaleboke Whale, oke fourth hatural 
B iXR. HI. Internal Ear or A Bint) IV. Ear or a God. V Ear-btone or Cod. VI. Under hide or Long Antenna 

or A lx>BH1KR. « 

Ref. to Nob. in FigM.— I 1, external bony paiiBBgc to the ear. II 1, txmpsnio bone ; 2. ite point of attachment to the, aknil. 
in., IV. 1, cochlea , 2, ve«tlbule , 8, oval *l>ole, 4, 5, 6, Beroi-olrcular canala. VI. 1, antennule of crayflah with opening 
into ear-sao iu tlie basal joint. 


luxury. When Rome boasted of her costly perf ame.s, 
she had almost ceased from the prouder boast of 
being mistress of the world ; and the more manly 
tone of modern and western society has decided 
between Hotspur and the fop to the prejudice of 
the latter. 

Matter or material substances exist in three 
forms— the solid, liquid, and gaseous ; and almost 
all substances can be made to assume each of these 
forms. Thus ice may be transformed into water 
and into steam. When the particles of matter hang 
together so tightly and ri^dly that they will not 
move over one another without the application of 
force, they form a solid. When the particles hang 
together so loosely that they will move over and 
round each other with the slightest force, so that 
they can eoaroely be said to hang together at idl, 
the substance is oalled a liquid. When the particles 
not ofily do not hang together, but exert a force 
to from one another, the substance they form 

in eattefi >a gaa. The tense of touoh, striotly and 


with gases ; for these alone can gain access to the 
organ, or cause the sensation of smell. Lest the 
reader should suppose this statement opposed to 
the testimony of his experience, from the well-known 
fact that solids, such as cedar-wood, camphor, and 
musk, excite the sensation of smell, while ordinary 
scents are preserved and carried about in a liquid 
form, it must be explained that these substances 
contain volatile essential principles which on free 
exposure to the air are slowly given off in a state 
of vapour. Some solids give off particles of their 
|ubetanoe in a state of vapour without first becoming 
liquid, as is ordinarily the case. Thus snow, which 
coats the earth in winter, will diminish daily, even 
though the air is frosty, and there is no melting 
process going on. In o^er cases, as in cedar-wood, 
oils naturally volatile seem to be long entangled in 
the solid matter, and but slowly rendered to the 
air ; but their odoriferous power is so great that 
very small portions of them produce strong parfamea. 
This is sometimes truly wonderful Dr. Carpenter 
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wM m that a grain of mnak may be tcedy expoeed 
to the air for ten years, during which time it per* 
*ftimee the whole surrounding air ; yet, when weighed, 
there is no perceptible loss obeerred. Matters 
which exhale odorous emanations are detected at a 
great distance, from the tendency of gases to panw 
through and diffuse themselves equally throughout 
all other gases. Thus, though there he but a very 
small escape of coal-gas in one part of the room, it 
soon announces itself to the nose in every comer of 
the apartment. This is a faculty peculiar to gases, 
and produces many interesting results, which, how- 
ever, cannot now be dwelt upon. 


MINERALOGY.— III. 

[Ciynttnued /rom p. 221.] 

CBTSTALLOGRAPHY icontitiut<I)^THE CLASSIFICATION 
OF MINERALS. 

The Uexag&nal system, being that in which water 
(HjO), quartz (SiO^), calcite (CaCO,), h»matite 
(FctOj), corundum (AI2O3), graphite (C), apatite, 
cinnabar (HgS), emerald, and tourmaline crystallise, 
is obviously one of great practical importance, and 
is also interesting geometrically and very varied in 
its forms. Its axes make equal, but not right, 
angles with one another, and all the parameters arc 
equal. Iceland spar, the purest form of calcite 
(CaCOj), readily cleaves to the form known as a 
rkomhohedron or rhomb, which gives the alternative 
name “ rhombohedral” to the system. This form is 
bounded by six equal faces, each of which lias it.s 


Pig 20. 

RaOMBOHEDBOK WITH MOB* RBOMBOnEOBOB WITH FaCES 
raoLooiCAi. Axis. 1 1 1 1 ^ 

opposite sides or edges equal, but not all four edges 
equaL The rbombohedron has thus two opposite 
solid angles geometrically similar, in that they are 
each formed by the meeting of three similar edges, 
or edges formed by planes making the same angle 
with one another ; and, moreover, the three edges 
meeting in one of these two solid angles are parallel 
to those meeting in the other. This form has cmly 
three planes of symmetry, one passing through each 
of these three pairs of parallel edges, so that the 
three pdanes intersect at angles of 60^ in the line 
joining the two similar solid angles. This line is 
the morphological and optic axis of the system 
(Fig. 20). 

Tbeform { 1 1 1} in this system consists of two 
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paiall^ faoes truncating the two similar solid 
angles of the rhombohedron. Wo can obtain these 
faces by cleavage in oaldte. In emerald and mjpsr 
Ute, and sometimes in other minerals, we have 
these two faces naturally developed as the ends 
of a six-sided prism ; and if we look through any 
transparent crystal of this system in a dhreoti&a 
perpendicular to these two faces (parallel, that is, 
to the optic axis), objects are not doubled, there Is 
DO double refraction, such as there is in any other 
direction. This one direction, or axis, of single re- 
fraction, may even be detected in the clear balls of 
rock-crystal or limpid quartz that are tamed by the 
Japanese ; for such turning in no 
way alters the molecular constitu- 
tion of the mineral upon which its 
action upon light depends. Quartz 
commonly occurs in six • sided 
prisms terminated by six-faced 
pyramids (Fig. 21) ; but these are 
probably hem ihedral combinations, Fig. 21. 

since it may be observed that the 
lustre of alternate faces of the prism is seldom the 
same. 

Calcite crystallises in an enormous variety of 
forms, including seaUnohedra, or forms bounded by 
twelve scalene triangles meeting in two pyramids 
or solid angles, six in each. There are aim in the 
system a twelve-sided prism and three-sided priams 
and pyramids ; whilst snow-crystals present a variety 
of six-rayed star-like forms. In these more hexa- 
gonal forms there are seven planes of symmetry, 
six intersecting in the morphological axis, the line 
passing lengthwise down the centre of the pdsm 
(joining, that is, the faces of [l 1 ), at angles of 
30°, and the seventh perpendicular to them all 
(parallel, that is, to the faces of [ 1 1 1 1 , or to the 
base** of a hexagonal prism). Sections cut parallel 
10 tnis last plane win give us concentric rings of 
colour and a symmetrical cross, when ex a mined 
in the polariscope, as do slices of pyramidal 
crystals; but such soctions will in this case be 
generally six-, three-, or twelve-sided, instead of four- 
or eight-sided. Crystals in the Hexagonal system, 
like those in the Pyramidal, conduct heat as well as 
light at a different rate in the direction of the 
morphological axis from that at which it travels in 
any other direction, and in the same way expand 
unequally. 

In the Cubic syetem^ we find in every respect the 
highest degree of symmetry. The three axes are 
all at right angles to one another, and the paa»- 
meters are all equal. There are nine planes of 
symmetry and no optic axis or double refraction, 
light and beat being conducted equally in all 
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direotiont, and the system Is therefore termed— os 
we eaW in a previous lesson— isotropic. 

The form {lOOj of this system is the cube, a 
common form in rock-salt (NaCl), fluor (CaF^, and 
pyrite (FeS,). The form 1 1 1 ] is the regular oota- 
kedron^ bounded by eight equilateral triangles, repre- 
sented by diamond and magnetite (Fe804). Its 
hemihedrnl form, as wo have seen, k J 1 1 1 j , is the 
tetrahedron. The form -j 1 1 0 1 is the rhombic dodeca- 
hedrofiy onolosod by twelve rhombs, as In many gar- 
nets. Another dodecahedron, enclosed by pentagons, 
* often occurs in pyrite, either simply or combined 
with the cube. Another twelve-faced form is the 
triadiU4etrahedrony enclosed by twelve triangular 
faces, grouped, as it wore, in four low, three-sided 
pyramids on the sides of a tetrahedron. It occurs com- 
bined with the cube in boraoite, and is the hemihcdral 
form of the trapezohedrony which consists of twenty- 
four trapezoid faces, and occurs in the mineral anal- 
cime. Other twenty-four-faced forms, or icositetra- 



Fig. S2.— a And b., Combiwations of the Cttbb akp the 
RRGULAR OcTAHEPROK. 0 Slid d, CoMBtSATlONS or THE 
Cube and the Rhombic Dudecahedrok. 

A, Froo of cube, o, Fsce of octahedron, rh, Face of 
rbombohedron. 

kedrUy are the tetrakii^kexahedron, or four-faced 
cube, resembling a four-sided pyramid on each of the 
faces of a cube, and the trialeu-oetakedron, resem- 
bling a three- faced pyramid on each face of an 
octahedron. This latter form occurs in the diamond^ 
as does also the hexakit^ociakedron -J A ib 2 1- , a forty- 
elght-faoed form, which may be considered either ns 
alow pyramid of six triangular faces on the sides of 
an oo^edron, or as an eight-faced one on those of 
a cube (Fig. 28>. 

Besides two or more forms of a system occurring 
in a combinatioD (Fig. 22), we sometimes find what 




are termed twin-oryttaU or maeUi. A twin-crystal 
is a crystal which appears as if cut in half along^ 
a particular plane, one half being turned roitna 
through two right angles (180**). Selenite, which 
commonly crystallises in flat rhomboid crystals 
with bevelled sides, 
combinations of three 
forms of the oblique 
system, also commonly 
occurs in arrowhead- 
shaped twins of this 
form (Fig. 24). Though 
the term made is often 
used as synonymous 
with twin-crj’stal, it is 
more strictly applic- 
able to cases in which „ 

. . Fig. 28.— Hexakis-octabedrok. 

two or more similar 

crystals appear to be mutually intersecting in a 
constant or symmetrical manner. One of the most 
striking instances of this is the mineral staurolite, a 
silicate of aluminium and iron, crystallising in the 
prismatic system (Fig. 25). Re-entering angles, or 
angles the apices of which point towards the crys- 
tal, are particularly characteristic of twin-crystals 
and niacles. 

These two lessons will give a sufficient glimpse 

f — of the somewhat diffi- 

- tVN. study of crystal- 

^ I lography to enable 

the student to follow 

“*" 3 ^ 

— - — — ix lessons in 

^ mineralogy ; but his 

Fig. 24.— ARROWHEAP-HHAPED 

Twin or Belenite. study will be much 

facilitated by the use, 
or still better, the preparation, of models of the 
crystalline forms. These may conveniently bp 
cut out of large raw potatoes or soft wood. More 
elaborate models, with coloured wires to show 
the axes, may be constructed with 
thin sheet • glass and gummed ItVj ^ 

paper ; but perhaps the best me- /ezil 
thod is that of mounting on card- 
board and then cutting out and ^ ■ 
gumming together the plane pro- 

lections of all the faces of a form, Fig. 25 .— Macw 
, . , , ^ or otaubolitb. 

which are known as nett. 

Though we cannot as yet explain its exact nature, 
there is, as we have already suggested, a connection 
between chemical composition and crystalline form. 
Most anhydrous sulphates, for instance, crystallise 
in the prismatic system, baryte, the sulphate of 
barium (BaS 04 ) and oelestine, that of strontium 
(SrS 04 ) occurring in forms differing but very slightly 
in their angles. Apatite, the phosj^te and chlorldo 


Fig. 26.— Macl* 
or Staubolitb. 
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of lime (SCSSyPyOg + OaCl^, pyromorphite, the phos- 
«piuite And chloride of lead (iiPhsPfy + PhCl,), and 
mimetite, the arseniate and chloride of that metal 
(3PbsAa,0, + PbCl^), similarly all ciystalliae in 
nearly identical forms belonging to the hexagonal 
system. This is termed itotfwrpktgm. (Greek To-of, 
equal ; popfiiit m&rphi^ form), and may be 
stated as a law, that substances of analogous 
chemical constitution, whose molecules, that is, are 
supposed by chemists to be built up of similarly 
grouped atoms, crystallise in nearly identical forms. 
Chemical elements or ratlicals, which ore thus capa* 
ble of replacing one another in a mineral without 
affecting its general form, are sometimes termed 
vicarious substances. Thus, fluorine may replace 
the chlorine in the three minerals last named * 
sulphur and selenium ; arsenic and antimony ; 
cobalt, iron, and nickel ; calcium monoxide (CaO) 
and magnesium monoxide (MgO) ; the monoxides of 
iron, manganese, and zinc ; the sesquioxides of iron 
(FcjOj), manganese (MiiaO,), chromium (Cr^O,), 
and aluminium (AlaOj) ; phosphoric, arsenic, luid 
vanadic acids in similar salts ; sulphuric and 
chromic acids ; — each form a group of vicarious or 
mutually replaceable substances. 

We have already referred to several instances of 
the converse fact that, not only are most mineral 
substances known both in a crystalline and a non- 
crystalline form (the latter commonly assumed cn 
more rapid cooling or precipitation), but many 
substances are capable of assuming two or more 
distinct sets of crystalline forms— forms, tliat is, 
often belonging to distinct crystolline systems. 
This is termed polymorphism (Greek voAvs , pdlus, 
many ; mdrphS, form). Sulphur, for instance, 

crystallising naturally in prismatic octahedra, when 
fused cools into needles belonging to the Oblique 
system, and is thus dimorphic. So, too, carbon 
crystallises in the Cubic system as diamond and in 
the Hexagonal as graphite ; whilst calcium-carbonate 
(CaCO)) crystallises in the Hexagonal system as 
calcite when precipitated from a cold solution, and 
in the Prismatic system as aragonite when preci- 
pitated from a boiling solution. Titanium-dioxide 
(TiOj) is triwwrphie, crystallising in three sets of 
forms — Prismatic as brookite, and Pyramidal as 
rutile and anatase. 

Some specimens of crystals ore rather misleading 
in that they present a form belong^g to some 
chemioal compound, some mineral species, other 
thantheirown. Such specimens are termed 
morphs (Greek psiudds^ deceit), and are due 

either to the enemstatioD, alteration, or replacement 
of the original mineral. Enemstation-pseudomorphs, 
or spimorphs (Greek ipu^ upon) as they are 
sometiroes called, are merely crusts of one tniiieral 
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surrounding either the crystals of another species or 
the hollows from which such orystals have been 
dissolved away Quarts often in this way encrusts 
oaldte, fluor, or baryte. 

Alteration- pseudoinorphs are due either to the 
loss of a chemical constituent {katofem€% as in the 
reduction of cuprite (copper-oxide, CuO) to copper, 
or aogite to steatite ; to the gain of a constituent 
{anoysKic), as in the conversion of cuprite Into 
malachite (CuCO* + CuHaO,) by the addition of 
carbon-dioxide and water, or of galena (load*sul- 
phite, PbS) into anglesite (the sulphate, PbS 04 ) ; 
or to an exchange of constituents, as when galena 
replaces pyromorphite, the phosphoric acid and 
chlorine of the original substance being exchanged 
for sulphur. 

In replacement-pseudomorphs one substance baa 
been entirely removed and the cavities left by its 
crystals ftlletl with a second substance, which is 
said to be pseudomorphous after the first. Thus, 
our valuable deposits of hmraatite (Fe,Oj) al Ulver- 
ston ore pseudomorphous after calcite (CaCOg). 
Such pseudomorphs will cuiniiionly have blunted 
angles. The facts of pssudofnttrphtwt are instructive 
as to the origin of many species of minerals from 
the decomposition of others. Fossils may be con- 
8idcrc<l in many cases as mineral pseudomorphs 
after organic matter. 

The most satisfactory method of classifying the 
many different kinds or species of mineimls that 
exist, so as to bring together isomorphous groups 
and suggest much as to their origin and the relation 
of their form to their composition, is one based 
primarily on chemical composition, and giving more 
prominence to what chemists term the acid consti- 
tuents of compounds than to their bases. 

Dealing only with the more important of the 
many hundreds of species that have been described, 
but which are in many coses merely scientific 
curiosities, wo shall distribute them into five main 
groups or divisions, via. : — 

1. Native element a 

2. Compounds of metals with sulphur, arsenic, 
antimony, etc., or, briefly, sulphides and arsenides, 
mostly binary compounds with sublimating diads. 
(Ahs lessons on Chemistry.) 

3. Compounds of metals with chlorine, fluorine, 
etc., or, briefly, chlorides, binary compounds with 
the halogen monads. 

4. Oxides, compounds of metals with oxygen, in 
some cases hydrous. 

6. Oxygen-salts, compounds of metals with oxy- 
gen, in which the metal replaces the hydrogen of 
an acid, sUso sometimes hydrous. 

The first division is subdivided into the metalUo 
class of elements and the non-metallic class; whilst 
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Uie fifths by tar the largeit, division includes seven 
classes :~-(i.) carbonates ; (ii.) silicates ; (iii) tung- 
states, etc. ; (iv.) sulphates and chromates ; (v.) 
borates ; (vi.) nitrates ; and (vii.) phosphates, ar- 
seniates, etc. 

This classification is virtually that published by 
Oustav Rose in 1852, and adopted in the arrangement 
of the magnificent collection of the British Museum 
in the Natural History Museum in Cromwell Road, 
South Kensington. 

Before proceeding to speak of the various groups 
and species, it may be useful to point out that, 
though exceptions are numerous and often difficult 
of explanation, native metals, binary salts of the 
halogens (chlorides, etc.), and protoxides mostly 
crystallise in the Cubic system ; dioxides, often in 
the Pyramidal ; sesquioxides, phosphates, arseniates, 
vana^tes, etc., in the Hexagonal ; carbonatoa, in 
the Hexagonal or Prismatic; and anhydrous sul. 
phates, seleniates, chromates, etc., in the Prismatic. 
When a compound is dimorphous, one form seems 
generally to belong to the Prismatic system. 


SPANISH. — VII. 

[Continued from p. 246.] 

CONJUGATIONS OF REGULAR VERBS 
It has been already mentioned that there are in 
Spanish three conjugations : the first comprehend- 
ing verbs whose infinitive ends in -ar ; the second, 
those ending in -er ; and the third, those ending 
in -ir. 

Every verb consists of two parts— the roct and 
the UrmifuUUm, or the verb-root and the fw5- 
ending. The verb-root consists of those letters 
which are not changed by inflection ; as am- in am- 
rfr, om-e, aiH-dba^ am*4f, am-a/ri. Those letters 
which may be changed by inflection, to show the 
difterent moods, tenses, persons, and numbers, con- 
stitute the verb-endings. Thus, in the preceding 
examples, the letters, -dr, -o, -Aba, -4, -a/ri, are the 
verb-endings. 

The following is a tabular view of the verb-end- 
ings of all the conjugations. The figures 1, 2, 3, 
denote the first, second, and third conjugations re- 
spectively 



InJlH. Mood, Poet Puri. 

Otrund, 

1. 

At 

-Ado 

-Ando 

8. 

At 

•ido 

-iAndo 

a 

-It 

•ido 

•lAndo 


INDICATIVE MOOD. 




Prteent, 


uirQVLAa. 


PLUItAL. 

Cbai. IPtr. 

2 Per. 

bPer, l Per 

2 Per. spin 

1. *o 

•M 

-Aittoe 

•Ais -an 

2. -0 

«ee 

-« -emoe 

•Ais -en 

A <0 

•as 

•s -Unpo 

•is -en 


Jmptr/eot, 

BIirorLAE. PLUSAL. 


1. 

-Aba 

-Abas 

-Abs 

-Abamoa 

-AbaU 

•Abas 

2. 

•is 

•ias 

•ia 

-iamos 

'iaia 

•ian 

3. 

-is 

'ias 

-ia 

-iamos 

-iats 

-ian 



Perftet D^niU. 



1. 

•A 

•Asie 

-A 

•Amos 

•Asteis 

-Aron 

2. 

-1 

'iste 

-io 

-iinos 

•isteis 

'iArott 

8. 

-1 

•iste 

•io 

•itnos 

-isteis 

-iAron 




Firtt Fvturt, 



1. 

•srA 

-arAs 

•arA 

•arAmos 

•arAis 

-arAn 

2. 

-erA 

-rras 

-erA 

•erAnios 

•erAia 

-erAn 

8. 

-IrA 

-irAa 

-iri 

-IrAnios 

•irAia 

-irAn 



IMPERATIVE MOOD. 



1. 

-e 

-a 

-e 

•Amos 

-Ad 

•en 

2. 

-s 

-« 

•a 

-Amos 

-Ad 

-an 

8. 

-a 

-e 

•a 

-Amos 

-Id 

-an 


SUBJUNCTIVE MOOD. 


ConJ. 1 Per. 

2 Per. 

Present. 

3 Per. 1 Per. 

2 Per. 

SPer 

1. 

-e 

-ea 

-e 

•Amoa 

-Aia 

-en 

2. 

-a 

•an 

•a 

-Aiiiua 

-aia 

-an 

8. 

•a 

-as 

-a 

-Ainoa 

-Aia 

•an 

( 

•Ara 

•Araa 

Imperfect. 

-Ara -Aramos 

-AraU 

-Aran 


-aria 

-arias 

•aria 

•ariamoa 

•ariaia 

•arian 

( 

•Ase 

•Ases 

-Ase 

-Aaemoa 

■Aaeia 

•Aaen 

( 

-ieia 

-lAras 

-lAra 

-lAramoa 

•iAraia 

-lAran 

2- \ 

-eria 

-erias 

-erla 

-eriamoa 

-eriaia 

•erian 

1 

-iAse 

-lAses 

•iAse 

•iAaemoa 

•lAaeia 

•iAaen 

3 ^ 

-iAnt 

•lAras 

•icra 

'iAramoa 

•iAraia 

•lAran 

•ina 

-irias 

-irla 

•JHamos 

-iriais 

-irian 

•iese 

•iAaea 

-iAse 

-iAaemoa 

•iAaeia 

•iAaen 

1 

-Are 

•Area 

First Future. 

-Are -aremoa 

-Areia 

•Aren 

2. 

-lAre 

-JArea 

-iAre 

-iAremoa 

-iAreia 

-iAren 

8. 

-iAre 

-iAi«a 

-iAre 

-iAremoa 

•iAreia 

•iAren 


CHANGES IN THE VEBB-ENDINO. 

A change takes place in the first letter of the verb- 
ending in the gerund, in the third person singular 
and plural of the perfect definite in the indicative, 
and in all the persons of the first and third forms 
of the imperfect subjunctive, and in the first future 
of the same mood, in the second or third conjuga- 
tion, when the verb-root ends in a, e, or u. This 
change is merely the substitution of y for i .* as, 
ca-4r, ea-y4ndo, co-ytf, ca-yiron, ea-yire, ca-y4ee, 
etc. ; ere-6r, cre-yindo, ore-yS, ere-ySron, ere-ySrot 
cre-y4rei, etc. ; argn-ir, argH-ySndo, arg\t-y6, etc. 

If the last letter of a verb-root be a silent a, the 
change in the verb-ending does not take place ; as, 
peroeyu-ir, pereigu-Undo, etc., and not persigfh 
ydndo. 

CHANGES IN THE VERB-ROOT. ' 

In order that the last letter of the verb-root may 
retain in all tenses the same sound which It has 
in the infinitive, a change of letters is sometimes 
required. This change can only take place when 
the verb-root ends in e, g, gv, or gn. 

In inch cases there is changed, in the first osn- 
Jitgaiion — 

e of the verb-root ioto qu befbre « of tbe verb-ending ; as, too- 

at, tdfiM. 

f the verbroot into ^ before • of the verb-Mding; m, 

, fdg-OiT, ptgu-m. 
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oC tlie tert>-rooi into t before a or e; m, twiuscf, ving'«$f 

f/ into j before a or o; u» oo«iwrv4r» met^rj^o. 

In the third ca^ugatUm — 
e of the Terb-root into « before aoro; ae, «n-cir, un»-<u, 
vns-o. 

g of the yerb-root into j before o or o; as, un^ 

unj-o. 

gu into g before o or o ; aa, ecmaei^ir, consig-aH, conslg-o. 
qtt into c before a or o; aa, dHinqu-ir, dtHne-ot, deline^. 
The reason for these changes will at once be per- 
ceived by the student on his referring to what we 
have said on the ** Sound of the Consonants ” . thus 
c is sounded like k before a or n, and like tk Ik fore 
e or t / while qn before e or i has the sound of k. 
If, then, in conjugating to-cdr (in the present tense 
of the subjunctive mood, for example), we retain 
the e in the verb-root, the pronunciation would be 
altered from the sound of A to that of ih ; thus, 
io^dr, pronounced to-kdr, and io-ce^ pronounced 
td-thAy. But by changing c into qu the hard sound 
of e is retained ; thus, to-qw, pronounced td-kay 
And so before a or o, by changing <?, y, yw, and qv 
of the verb-root of the second and third conjugations 
into «, y, y, and c respectively ; and y of the first 
conjugation into gu before e of the \ erb-ending 
The compound tenses are always formed by the 
diflerent persons of the verb haher and the past 
participle of the verb to be conjugatefl. The com- 
pound tenses are the past infinitive, the genind 
of the past, the perfect indefinite, the first plu- 
perfect, the second pluperfect, and second future of 
the indicative; the perfect indefinite, pluperfect, 
and second future of the subjunctive. If the student 
has committed to memory the simple tenses of the 
verb haher he is able to conjugate the compound 
tenses of any verb in Spanish. 

Pabadigm op the Three Conjugations. 

In these model verbs of the three conjugations 
the persons of every tense are to be accented on 
the syllable next to the last, except where the 
marked accent is placed over some other syllable. 

INFINITIVE MOOD. 


niurrcosjuoATioii. sccoku ookjpoatiojj. thhio cosjuoatiok. 
Amir, U> low. Comir, to mL Vivir, to live. 


Bsbir smado, 
ham loved. 


Pott. 

Hsb^r coiuido, to vivido, to 

have eatva. have lived. 


Anmado, loving. 

Bsbtondo smsdo, 
having loved. 

AmaOo, Umd. 


Preeeni Oemnd. 
OomfotKlo, eating. 

Poet Gerund. 
H*b(«ndo eomklo, 
having eaten. 

Poet Parlidpk. 
CemMOt eaten. 


Tlvkndo, living. 

Hsbfondo viyido, 
having lived. 


IKDXOATIVB XOOa 


mar ooiuuoATtoK. 


Premnt. 

Sing. Ams, t love. 

Aiqm. 

Ama. 

V sins. 

Plur. Anminos. 

Amsl*. 

A man. 

VV. iim*n. 

Imper/M. 

Sing. Amsbs, J wat loving. 
AnutliM 
Amsbs. 

V amabA. 

Plur. Amibamoa. 

Amibala. 

Amabsn. 

VV. amabsn 

Perjkct JDif0nite. 

Sing Ami*, I loved. 

Anmate. 

Ain6. 

V smd. 

Plur Amainoa 

AniSateia. 

AnuLrou 
VV. amiron 

Firet Future. 

.Stng. Amar^, I ehaU or wiU 
love. 

A maria. 

Amari. 

V. ainsri. 

Ptnr. Aniaretnoa. 

Amar^ia. 

Amaian 
VV aniarin. 


JndtdAtle, 

Sing. Ha saiado, / kavt lemd, 
Hat amado. 

Baamadd. 

V. ha amada 
Pint, Hemoaamado. 

Habits auiado. 

Han amado. 

VV, ban amada 

Firet PluperJkA 
St tig Habia amado, J had 
Habias amada (fosMt, 
Habia amada 
V habia amada 
Plur. Habiamoa amada. 
Uabiaia amada 
Uabian amada 
VV. habian amado. 

Second PluperJM. 

.^tng Hube amado, / hoi 
Hublata amado. (loant 
Hubo amada 
V. bubo amada 
Plur. Hubhnoa anuda 
Hubiateis amado. 
Mtildfron amada 
VV. bttbleron amada 

, Second Future 
Sing Uabri amado, 7 eMail 
have loved. 

HabriM amado. 

Habri amado. 

V. habri aiuadn. 

Plur. Habntmos amado. 
Habrila amada 
llabrin amado 
VV. habrin amado. 


BECOKP COKJCOATIOW. 


PreeerU, 

Sing Como, / eat 
Cornell 
Come 

V come. 

Plur Oomemoa. 

ComiJ*. 

Comen. 

VV. comcn. 

Jmper/M. 

.^Ing Comia, / loof eating. 
C omuui. 

Comia. 

V comia. 

Plur. Comianioa. 

< 'omiaia. 

Comian. 

VV. cornian. 

Perfect Definite. 
Sing Com!, / ate. 
Oimbde. 

CtimWi. 

V comli'j. 

Plur. Comiinoa. 

Comiateia. 

Comliron. 

W. coroiiron. 

Future. 

Strug Comeri, J ekaU eat. 
Cornelia. 

Comeri. 

V oometi. 

J’tur. Comeremoa. 
Cotneriia. 

Cometin. 

W. cometia. 


Perfect Indefinite. 

Sing. He eomido, / haveeaita 
Haa oomlda 
Ha oomido 

V ha romhlo. 

Plur. Hemoa comkla 

Habiia comldo. 

Han comldo. 

VV. ban oomido. 

Firet Pluperfed. 

.^Ing Habia comldo, / had 
Habiaa oomido. [eaten. 
Habia oomido. 

V habia c«mi1do. 

Plur. Haliiamoa comida 

Habiaia oomido. 

Habiati comldo. 

VV. habian c^unldo. 

Second FluperficL 
Sing. Hnbe comldo, 7 had 
Hublate comldo. [taUa. 
Hubo oomido 
V. huVio oomido 
Plur, Httbimoa comldo. 
Hubiateis comldo. 
Hubleron comldo. 

VV bubliron oomido. 

Second Future. 

Sing. Habri oomido, 7 ekaU 
have eaten, 

Habris comldo. 

Habri eomido. 

V. habri romWo. 

PUtr. Habrarooa comida 
Habrila comldo. 

Habfin comldo. 

VV. habrin oomlda 


ViTido, Ihrad. 
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THIRD C0lf«IU0AT10K. 


Preaent. 


Perfect Indefinite. 

Sing. Vivo, I live 

Sing. 

He vivldo, 1 have lireil. 

Vlvea, 


Has vivido. 

Vive. 


Ha vivldo. 

V. Vive. 


V. ha vivldo. 

Plur. Vlvlinos. 

Plur. 

Ilenios vivldo. 

VIvis. 


Habkis vivido. 

Viven. 


Han vivldo. 

VV. vlvon. 


W. lian vivido. 

Jmper/ect, 


Pint Pluperfect. 

Sing. Vi via, I was living. 

Sing, 

Hsbia vivldo, I had 

VIvias. 

Habias vivldo. 

VI via. 


Habia vivido. 

V. vivls. 


V. habia vivldo. 

Plur VIWamoB. 

Plur. 

Hablamos vivido. 

Vlvlals. 


Hablais vivido. 

Vivian. 


Habian vivido. 

VV. Vivian. 


VV. liabian vivido. 

Per/ert Definite. 


Second Pluperfect. 

Sing. Vlvi, / lived. 

Sing. 

Hube vivido, I had lived. 

Vivlate. 

Hubiate vivido. 

Vivik. 


Hubfi vivldo. 

V. vlvlA 


V. bubo vivido. 

Plur. Vivlmos, 

Plur. 

Hubimoa viviiio. 

VIvistela. 


Hublstoia vivido. 

Vlvlkron. 


Hnbicrun vivldo. 

W. vlvlkron. 


VV. hubleron vivldo. 

Pint Future, 


iSeoond Future. 

Sing, Vivlrk, 1 shall live. 

Sing. 

llabrk vivldo, 7 shall 

Vivlrka. 

have lived. 

Vivlrk. 


Ilabrka vivido. 

V. vlvlik. 


Habrk vivldo. 

V. habrk vivido. 

Plur. Viviremoa, 

Plur. 

Habremos vivido. 

Vlvirkls. 


Habrkia vivido. 

Vivlrkn, 


Habran vivido. 

VV. vivlrkn. 


VV. habrkit vivido. 


IMPERATIVE MOOD. 


riRST CONJriJATION. 


sing, Aine, Ut me love (or maj 
! lovt). 

AtuR, love thou. 

No RtiiOM, love thm not. 
Ainfi, let Aim lov«{or may 
A« iovt). 

Ame V., I we you. 


IHnr, Aineinoa, let us love (or 
may we loveX 
Aiiiaa, love ye (or you). 
No ainelA, love you not. 
Amen, let them love (or 
may they love). 

Ameu VV., love you. 


IteCOKD C-OKJIJUATION. 

Sing, Oomn, let me eat (pT may riur, Cotuamos, let v$ wi (or 


Cotne, eat thou. 

No coinaa, eat thou not, 
Omna, let him eat (or may 
he eat). 

Coma y„ eat you. 


Conn^, «al y« (or you). 
No coinaia, eal you not. 
Coinan, let them eat (or 
may they eat). 

Comau VV., eat yon. 


THIRD COKJrrOATlON. 


Sing. Viva, let me live (or may 
7 liveX 

Vive, live thou. 

No vlvaa. live thou not. 
Vivo, let him live (or may 
he liveX 

Viva V,, live you. 


riur. Vivainoa. let us lire (or 
may we live). 

Vivid, lire ^ (or youX 
No vlvala, hve you not. 
Vlvan, let them lire (or 
may they HveX 
Vlvan VV., live you. 


KEY TO EXERCISES. 

Ex. SWL— 1. I am the Judge'a son. 5. Tliou art yonn^. A 
Am I rich? 4. You are young. 6. Peter la roboat. A Thla 
book la Mary’a. 7. TlieHe fbrkt are of ailver. 8. You are a 
Spaniard. 8. Yon are Germana, 10. We are Spantorda. 11. 
You are EngUahwomen. 12. They are Bngllahmen. lA I 
am a German. 14. He la a physician. 15. My iurotheni wera 
hattera, but now they are earpentera. 10. Thou waat a 
}iaint«fr. 17. 1 waa a lawyer. lA They were aoldiera. 1». 
We were ehoemakera. SO. You were bookaellera. 81. She 
was not a beauty. 21 Was 1 not mors robust than ha! SA 


Were they lawyers? 24. You were printers. 25. Man waa 
created. 20. We were punished. 27. Thou waat pupiahed. 
28 You were rewardatl. 29. You were poniahed. 80. Waa 
rewarded? SI. I was young. 82. 1 have been unfortunate. 
88, Thou hast been rewarded. 84. We have been puniidied. 
85. You have been Ihlthtul. 80. The lawyer has been unfor* 
tunate. 87. 1 have been happy. 88. My sister liad been im* 
prudent. 89. I had been punished. 40. You had been im* 
prudent. 41. They ahall be rewarded. 42. My brothers will 
lie lawyers. 4A Mary will be a beauty. 44. I shall be a 
physician. 45. You will be soldiers. 40. You shall be re- 
warded. 47. Wine will be cheap this year. 48. They will not 
be rewarded according to their works. 49. Be good. 50. Be 
ye punctual. 51. Let us be good and wise. 52. Let the 
female servants be punished. 58. May you be happy. 64. 
Let the impious be punished. 5.5. Let the printer be re- 
warded. 50. 1 wish that my friends may be goo<}. 57. 1 
wisli that thou mayeat be happy. 68. It is possible that thou 
niayest not be ]K>ur. 59. It is possible that John may not be 
punished. 

Ex. 24.— 1. Soy snldado. 2. Tu erea ahogmdo. 8. Son 
)6venes. 4. Ss diligente. 5. Hois negligentes. 6. Es pequefta 
y llnda. 7. VV. son prudentes. 8 . i Soy yo inipnideute ? 9. 
iJL cuchara es de oro. 10. Las seftoraa son Frunoesas. 11. 
V. es Esiiahol. 12. Bois Inglosas. 111. Homos Alemanes. 14. 
Soy Ingles. 15. Es Eaiiaftola. 16 Hon xapateroa. 17. Pedro 
era posndero. 18, Tu jmdre era panadero, y ahora eslibrero. 
19. Eras inMico. 20. Eramos zapateros. 21. Erais abogadoa. 
22. V. era Juez. 28. Eran impresores, jiero ahora son carpm- 
tenis. 24. * Mis hennanas no craii tan culpablea coiuo ella ? 25. 
Yo era general. 26. Fui castigado. 27. Beta carta fu^ eacrita 
fiara mi inadre. 28. Fuimos castigados. 29. Fueron premia- 
doH. SO. Mi madre ha sido dosgraciada. 31. Has sido pre- 
iniado. 32. Han aido fielea. 83. He sido castigado. 84. Ella 
ha sido hennosa. 85. \T. han side premlados. 86. V. ha 
sido fiel. 37. Habiamos sido impmdentes. 38 V. habia sido 
premiado. 89. llabiais sido castigados. 40. Juan sent sol- 
dado. 41. VV. a^ran premiados. 42. Berks castigado. 43. 
Pedro aork mas rico que Juan, poro Juan sera m^nna ignorante 
qiie Pedro. 44. La harina aerk liarata. 45. Nunca serka juez. 
40. 4 Los oriadoe nkran premiados ? 47. Lua buenoa gkran 

premiadoB. 48. Hkd flelea. 49. So puntunl. 50. Ska Juan 
tan flel como Pedro. 51. Skan VV. muy felices. 52. Qniero 
niiii Juan aka premiado. 58. Quiero que V. aka eoonkmieo. 
54. Muy probable ea que nunca skais licoa. 55. Preeioo era 
que fukium puntualea. 56. Era precise que no fbksemoa negli- 
gentea. 57. ^Noserla este libroro el inejorde loadoa? 5A 
Hi yo fuera rico, yo aeria econkmioo. 59. No erko que la 
iiiadre del mkdlco haya Jamks aido linda. 60. t OJalk liubieae 
yo aido frugal t 01. Quiero ser pnidente. 02. £1 que ee mal 
hijo no puede aer buen padre. 68. Pretenda no haber aido 
engaAado. 64. Sieiulo ooino erea tan impnidente, ^quien te 
dark dinero ? 05. t OJalk hubieaea sido prudente ! 

Ex. 25.— 1. The Frenchman is in the city. A I am in the 
street. A They are contented. 4. Yon are angry. 5. He ia 
busy. 6. Thou art in thy house. 7. The lawyers are in the 
hotel. 8. Are you tired? 9. We are not tired. 10. Where is 
the hotel? 11. It is here. 12. Where ia my hat? 18. It is 
upon the table. 14. Is Mr. B. at home? lA He ia at home. 
lA Are you well? 17. We are well. lA James ia in the fieM. 
19. He w*aa 111 20. 1 waa contented. 21. We were preaenA 
22. They were weary. 2A Thou waat sick. 24. Were you not 
in the field ? 25. Were you there many years ? 2A Were they 
sorrowful? 27. Were you a long time with the Judge? 2A 
How long hast thou been in England? 19. We have never 
Wn In England. SO. I have been very iU. 81. John wiU be 
in hie house. 32. They wUl be with you preaently. 8A Them 
wilt be p r eae n t 84. 1 ahall be with you aoun. 8A Let oa ba 
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coatcntei. M. May they be prawnt S7. Let the water be 
^wmnn. 18. It is poeelble that ye may be preaent. 99. IfJohu 
should be present, «Mary would be pleased. 40. Oh that I had 
not been sick I 

Ex. S6.— 1. Estamos tristes. S. Estais enfiidado. 8. Sstd 
ocnpado. 4. SI agua esU esliente. 5. Mi padie estd en la 
Ciudad. 6. El impresor sietnpre esU ocupado. 7. Sieiniire 
esUs oonpado. 8. i Ddade esU el libro de Juan f 9. Aqui 
esU. 10. iDOude estan mis eucharas, cuohillos, y tenedores^ 
11. Aqui estan. 12. ;Como estS V.? IS. Estoy bueno. 14. 
;Coino estd la sefiora B.? 15. £st4 buena. 16. ^Comoesta 
la seftorita B. ? 17. No esU muy buena. 18. ; EaU V. caiiMuiu* 
1ft No estoy cansado. 20. i EsU Pedro en Madrid ? 21. No, 
aeftor, esU en Inglaterra. 22. El libro eaU sobre la mesa. 2S. 
La seftora B. estaba oonpado 24. VV. estaban presente. 25. 
Eatabais presen tea. 26. ^No eataba iiii padre en la cludad * 
27. Estabafhos en la calk. 28. Estabaa con in ainign. 2{>. 
Bstuve triate doe aAoM. 80 ^ Estuviste alii? SI. Eatuvoalli? 
82. Nunca he estadoen Inglaterra. 88. Uabiamot eaUdo muy 
eofermos. 84. Eataii* ocujnuIo. 85. Batarerooa en nuestraa 
4BaMa. 86. Eatar^ifl piesentes. 37. Pedro estarS con nosotixM 
luego. 88. EsUd oontentos. Sft EsU conteuto. 40. £a 
poaible que Pedro estc en au rasa. 41. Probable ea que los 
abogadoa eaten canaadcM. 42. i OJala V. hubime eatado pre- 
sente I 48. Eatundu enfermo el juez dio an dinero a sua bijoa. 

Ex. 27.— 1 Tu erea soWrbio 2. Estaa enfadado. 8. I.a 
•nuerte ea terrible. 4. Eatamoa en la calle. 5. Mi padre ea 
tnuy rico. f». Mi niudre eaU muy tnate. 7. EH plonio ea 
peaiulo. 8. La leche eatti agriu. ft. 8oy Aleman. 10. boinoa 
imprudentes. 11. Eatamoa enlermoa 12. EHla os vieja. 18. 
EUa esU contents. 14 Mimndreesciegm. 15. Mi liija eaciegs 
deira. 16. Marta ea hennosa. 17. LuoisesUocuiioda. 18. Juan 
ea bneno. 10. Juan eatd buonu. 20. cuchara ea de oro. 
21. La cuchara ewU aobre la meaa. 22 I^aa inediaa son de aeda. 
23. Las mediae estan en la calle 24. El libro ea para Marin. 
25. El libro esU en la fonda. 20. A()ui catan laa medias. 27. 
Mi madre ea enfenniza. 28 Ml madre ealA enferina. 21>. L»hi 
botonoa son dc )>lata. SO. Elstan eacribiendo. 81. El azucar 
es dulce. 82 tion aabioa. 38. BaUn triates. 84. «Dundc 
esU mi sombrero * 85, Aejui eaU 

Ex. 28.— 1. Have you apples? 2. I have applea. 8. You 
have chairs. 4. We are hot. 5. They are aaliamed. 6. Am I 
ashamed? 7. Tltou art ashamed. 8. Who have peara* ft. My 
brothers have Iron. 10. We liave forks. 11. Thou hast 
knives. 12. What sort of sugar has the villager f 18. She has 
DO husband. 14. We have a house. 15. Have we tables * 16. 
Hast thou candlesticks* 17. Tlie rose has thoma. 18. You 
have a memory. 10. Have yon sftup* 20. We have success. 
21. The physician bad cotifldence In the S{>anis)i woman. 22. 
She had no lamp. 23. I ha<l a rose. 24. They bad inone\. 
25. You had a stocking. 26. You had silver. 27. Thou hadst 
gold. 88. She had pnidence. 29. Had I shoes* 80. Rsd 
they no tables? 81. He had sugsr yesterday. 82 I had 
buttons yesterday. 83. She had flour yesterday 34. You had 
numey. 85. We bad lamps. 36. Thou hadatcandlestlrka. 87. 
They had no looking-glasaea. 88. Hadst thou a pen? 80. I 
liad a honae. 4a We had silk stockings yesterday. 41. Site 
has had two hosbands. 42. They have bad many cares. 48. 

I have had no soup. 44. They will have oil. 45. You will 
be hungry. 46. They will be ashamed. 47. I will have had 
money. 48. Have peace with all the phyalcion'a sons. 4ft Let 
ibem bare honey, sa May we have looking-ghuses ? 51. 
May you have confidence in him. 52. It is possible that tbun 
nmyest have oiL 58. 1 wish that Mary may have money. 54. 
It Is proibabls that we may have some merit. 55. I wish thst 
yon may have eandlestieks. 58. It was not strange that I 
■hould have BMHey. 67. It was niesaaary that we sho|^ not 


ha\’e sugar. 58. John should have a fn’k. 5ft. Oh that I had 
not had these lamps I 80. If f have patlenoe 1 ahall have 
Huocesa. 

Ex. 2ft.— 1. Tienen peraa. 2 . Tenemoa plumaa. 8 . Ella 
tiene haitibre. 4. Tengo aed. 5. Tengo temor. a Teuenma 
frio. 7. Tendis una lampara. 8. ^Quien tkme iiueoes? ft. 
Tennis espejoa. la ;Que especle de liotones thme V.? 11. 
iTenemos marmol? 11 Tengo ires hUoa y dna hijea. 18. 
Teikis trea henttanoa, 14. Maria tiene mueba conflanm On ol 
juez. 15. Tenumoa Itambre. 16. VV. tentaia conAanxa en ml 
hermaiio. 17. ;Tenianiua botas? 18. Tuvieron manteca ayor. 
19. Tuvimos calenturm a>er. 20. Tuviateis aillaa ayer. 21. El 
zapatero ha tenido murhn cuUlado. 21 He tenUlo muehtt 
hierro. 23. Has tenido tiva hijus. 2A Hemos tenido due 
h^os. 15. Mans ha tcuiUo ealcutura, 26. HabOls tenhlo 
mucho dinero. 27. Tondr^ un candelero. 28. Ella teudii un 
teiicdor. 2ft. Tcndrik <«lur. 80 Temiremos aed. 81. Tenad 
|iaz con todoa loa hombrea. 81 Tenga pluiusa. 88 T^mgan 
iiiiel. 84. Quiero que mi madre tengs liarins. 85. Probahlees 
que tengmn lamitama. 86. Quiero que yu tengs meillss de seda. 
87. Bk iKwible que tcngals hambre. 88. No era miralto qua 
tuviesen i>eras. Sft. No era eatraflo que V. tuviese aceita 4a 
Si tuvieses liotas, yo tendria zaiwtos. 41, Nocreoque Pedro 
liaya tenido manteca. 42. (OJala no hubieran tenido esoa 
librus I 48. SI mia hijos tu>lcran pacleticla tendran suoeso. 
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((’onrint/ed/row p. 252 1 
INSECTA (ct)utiHU0ii). 

The reader will probably wonder why the winga 
have not been spoken of na appendages to t he body- 
rings. He will ask, if the number of ao-oallod 
appendages is made to determine the number of 
rings of which the body is composerl, why the winga 
do not count for limbs whereby to determine the 
number of the annuli of the thorax ? A careful com- 
parison of these organs throughout the class, with 
their mode of development, has Itnl naturalists to sup- 
jiosc that the wings are modified gills corresponding 
to the gill covers of crustaceans, and not with the 
limbs of these. If this correspondence be genuine^ It 
is a carious instance of how the same organ may 
have very diflPerent .ustjs in different animals. The 
skin or integument of insects consists essentially of 
three layers. The outermost is a thin transpaient 
membrane ; beneath (his is the hard homy-coloured 
layer, to the inside of which the live vascular skin 
is applied. The wing consists of an extension of 
the outer layer into a long bag, the two sides of 
which are smoothed down and applied to one 
another so as to form one sheet, while this is 
strengthened and kept in shape by a framework of 
stiff fibres derived from the second layer. Deriva- 
tives from the blood system and the respiratory 
system in some instances enter the fibres, but are 
not conveyed into the membranous part of the 
wing, so that the tom wing of an insect is never 
r^iai^ The peMem of the framework of fibres, 
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or nonmres, as they are called, is well worthy of 
study, not only becanse it is beautiful and made 
nmch use of in describing and distinguishing 
inaeots, but on account of its wonderful adaptation 
to the requirements of the wing, furnishing strength 
and resistance where strength and resistance are 
required. The wings are very variously developed. 
The fore wings are the most constant and generally 
the largest, but in some' (Strepsiptera) they almost 
<lisappear, and in another large order (Coleoptera) 
they are converted into hard covers for the hind 
wings, and never employed in flight. The hind 
wings, though largely developed in the beetle and 
grasshopper, and quite as large as the fore wings in 
dragon-flies, are often only adjuncts to the fore 
wings, being much smaller than these, and fastened 
to them or dissevered from them as the insect wills. 
There are various and elaborate contrivances by 
which this junction of the hind wings to the fore 
ones is effected in insects. In flies, the hind wings 
are reduced to little sticks with knobs at the end, 
and why they should be retained at all in this 
form is a puszle to entomologists. 

The ab^men or hind division of the body is 
elongated, and tapering towards the end. It 
generally consists of nine segments, but the last 
two or three or four are often reduced in size, 
and applied, not to contain the viscera, but to 
purposes of reproduction, defence, etc. Thus, for 
example, in the bee, the sting consists of two 
modified rings, and the ovipositor of the saw-fly is 
of the same nature. The ring^ of the abdomen are 
net firmly applied to one another along their edges, 
as is the case with the rings of the thorax, but the 
front one overlaps the hind ones, and these can be 
retracted one into the other like the joints of a 
telescope. The muscles running from one ring to 
another, which retract the hinder joints into those 
before them, are so clastic, and they originate so 
far forward in the front segment, that the vrhole 
abdomen may often be at one time twice as long as 
at another. This looseness in the jointing is not 
only found to be very useful to the insect as a means 
to enable It to bend that part of the body, and so 
apply the tail organs as the insect requires, but also 
it allows the internal organs to be distended with- 
out inconvenience ; and in many of the most active 
insects a rhythmical breathing is observed, caused 
by the shortening and elongating of this part of 
the body. 

The food-canal of insects is usually not very long 
or very oomifiex. From the mouth a narrow tube 
runs light through to the abdomen, thus interfering 
as little as possible with the play of the muscles of 
that part When it has arrived at tliat division of 
the body, it enlarges into a bulb or crop, which is 


sometimes, as in bees, an enlargement lying in the 
track of the canal, and sometimes a bag or reservoig* 
connected with the throat by a nafrow duct which 
enters sideways into the canal. Below this, or 
occupying its place when it is absent, a gizzard ia 
often found, whose homy internal longitudinal 
ridges grind the food. Below this is the true 
stomach — a long sac with transverse wrinkles, in 
the folds of which secreting glands are found. At 
the lower end of this a number of long tubes 
enter. Six of these are seen in the beetle in 
Fig. 80, and in the bee there are a large number. 
These long tubes, which lie in the body cavity 
tangled and twisted among the other organs, oom> 
mence in blind ends — they are known as the 
Meupighian veueU^ and their office is the removal 
of waste nitrogenous matter from the body. Below 
the entrance of these vessels, the alimentary canal 
contracts, and has been called the small intestine. 
At the end of this is a valve which prevents tea 
entrance of matter from behind. Beyond the 
valve is the large intestine, which sometimes dilates 
into a cluunber into which the reproductive pro- 
ducts and the poison from the poison-bag, where it 
exists, empty themselves. The orifice of exit is 
always at the extreme end of the animal. It should 
have been mentioned that into the mouth of the 
cesophaguB two or more salivary glands nsually 
empty themselves. These are often more or lees 
attached to the sides of the canal, but are some- 
times free. Sometimes the liquid secreted by these 
is very pungent and irritating, though why it should 
be so it is difficult to conjecture, unless, by being 
poured into the wound made by the compound 
lancet, it causes a flow of blood to that part. 
Otherwise, one would have supposed that the 
irritation caused would have been equally disturbing 
to the drinking insect and the victim of iU attack. 

One of the greatest peculiarities of insects — 
though, as we have seen, the apparatus is not 
confined to them— is the tracheal system. In 
insects the necessary process of the adration of the 
blood is not accomplished through a soft mem- 
branous skin, for this in them is hard and dry ; 
nor by protrusions of the circulatory system, so as 
to expose the contained blood to the influence of 
the surrounding medium ; nor even by setting apart 
some internal cavity for the process ; but the air is 
introduced and sent by small dividing and sub- 
dividing vessels into every organ of the body, and 
so the function of respiration is diffused through all 
parts. The entrance of the air to the body is not 
through the mouth, as in vertebrate animals, but 
through a number of oval holes in the sides of the 
body. As a rule, it may be said that there are a 
pair qf these to each segment of the body, bat they 
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arelbj no means always present in every segment 
^ese oval holes are called spiracles, or breathing 
pores. They are well seen in the iUnstrations of 


otiier system, can be eaamhied under a microsoqfte 
withoat revealing some of these vessels. 

It may be asked, how can these minute vessels be 



Fig. 81 — HounpcRA •— I, Cicada (ak HoMOPntftocs Inbcct); 2, Halts; 8. Hvdromctiia Diptbra ~4, Abiu’B CrasiuwI’ 
PORIflS , 6, ERIBTALiS LCPIDOPTICRA —6, SUCLIOIA Ml. HtMSKOPTEKA —7, APATHUB , 8, All ICHBrECMOIf FtV, 
COLEOPTERA -9, ClClMDKLA ; 10, OkOTRLPBS. KeUROPTEIU —11, PHBYOAPEA ORTHOPTERA 12, MaRTU RBLIOIOSA. 


the caterpillar and chrysaliB of the privet hawk- 
moth (Fig. 30). 

In the sketch of the tracheal system of a species 
of parasite given in the picture (Fig. 30), it will be 
seen that each spiracle has a little globular enlarge- 
ment below it, and that canals lead from these to 
join a large lateral canal which runs down the side 
of the body, uniting with its fellow both before and 
behind. From certain parts of this similar vessels 
are given off which run to the more important parts 
of the body, and there break up into branches. In 
this creature the tracheal system is of the simplest 
kind, but in the generality of insects it is very com- 
plez, the two lateral canals sending off cross 
branohes, while from all parts of the main canals 
branches spring, and by dividing and subdividing, 
nm into all the organs, so that no small portion of 
the visoera, whether taken from the nervous on any 


distinguished from others when under a microscope f 
This is easily done on account of the peculiarity of 
their structure. Each tube consists of two thin 
membranes, with a spiral thread lying between 
them. The memViranes are transparent, and the 
closely coiled threa/i within them looks like the 
wire spring of a bell. The use of these spiral 
threads is manifest. The air tubes must be kept 
open in order that respiration may be carried on, 
and yet the movement of the body, or any pressure, 
is liable to close them. These elastic coils, there- 
fore, maintain the tube, and by their resiliency 
open it when it has been closed by pressure. 

The nervous system is quite after the type of all 
Articulates, which we have described els^here in 
these lessons. 

One of the most striking and interesting of phe* 
nomena in nature is the transformation at oe^n 
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st*ge§ of the development of insects. Such trans- 
formations are not confined to this class, but they 
were first noted in it, and are better defined and 
studied in insects tiian in any other class. Most 
uninials have a protective epiticrmis, which, being 
extra-vascular, is dead or dying. Borne have this 
constantly wearing off, while others retain it for a 
time, and slough it off at one act. Many creatures 
also, during growt h, go through considerable change 
in the proportion and structure of these parts. 
Now in insects, since the whole form of the animal 
is dependent on the external integument, and the 
whole of this is tlirown off together, while at the 
same time extreme changes have gone on in the 
internal structure, we have, as a result, periodical 
changes of so nylical a character that they are 
called metamorphoses. These changes are, how- 
ever, very <lifferent indifferent insects. In all there 
is a growing state, in which they eat enormously. 
This state is called the larm. Then there is a state 
of change, in which the forms of the organs of the 
perfect insect are being developed : the wdngs 

grow, and the body is transformed into a shape 
convenient for flight. This is culled the pu/m state. 
Lastly, there Is the perfect state, in which the 
insect never grows or changes, and in which its 
most serious business seems to he the reproduction 
of its kind. In this state it is called the imago. 

The main modifications in the method of meta- 
morphosis consist in the condition of the insect in 
the 8econ<l or pujm state. In butterflies and fliPvS, 
it has no mouth nor organs of locomotion, and is 
invested in a coffln-llko box, so that its external 
appearance is quite unlike that of the perfect insect. 
In bees and beetles the pupa has already taken on 
the fprm of the perfect insect, and the limbs are 
detached from the body, but it is quite quiesoent, 
while in grasshopi)er8 and plant-bugs the three 
states are much alike. The only thing which dis- 
tinguishes the different states of these latter from 
one another is the growth of the wings during 
the pupa state. In Fig. 31) the three states of a 
sphinx-moth, called the privet hawk-moth, are 
represented. The larva, or caterpillar, is holding 
its heaxl aloft after its peculiar manner, from whicli 
habit it derived the name of sphinx. On the left 
hand there is a representation of two cells, one of 
which contain.s a wasp larva, which is fed in its 
cell by the workers. Another cell contains a pupa 
wasp, which is sc'aled up to protect It while it no 
longer oats. On the side a perfect insect is repre- 
sented as climbing up the comb. 

Wo now propose to give some account of the 
classification of insects. 

Entomology, or the study of insects, has always 
been a favourite branch of natural history. The 


great beauty, both of form and colouring, to be 
found in many of the species of this class half 
always commended it to the attention of all who 
liave any bent towards such studies. Probably the 
hues of the gorgeously tinted butterfly, or the 
elegance and graceful activity of the dragon-fly, 
have for many a youth been the first incitement to 
the study of living creatures. Besides these, many 
thousands who have no claim to be called naturalists 
have found great pleasure in collecting and pre- 
serving insects. “ A thing of beauty is a joy for 
ever,” and whether the external stamp of excellence 
called beauty induces men to examine and ap- 
j)reciate the other excellences of Nature or not, It 
is good that the great God should receive the praise 
of a thousand joyous hearts for this alone. The 
collection and study of insects is pursued with 
greater ease than that of any other class. Found 
everywhere in almost infinite variety, they offer an 
unlimited field in which every lover of Nature can 
occupy himself. Their size, ranging as it does 
between a very few inches in length down to 
a remarkable minuteness, enables them to be 
stored, notwithstanding their groat multitude, in 
a space which is at the command of everyone. 
All these facilities for the collection and study of 
insects would, however, be nugatory if it were not 
for the peculiarities of their structure. As we 
have seen already, the great peculiarity and ex- 
cellence of insects is the perfection of the organs 
of relation, as they are called. By organs of 
relation is meant the organs through which the 
animal acts upon, or is brought into contact with, 
the outer world, such as organs of sense, locomotion, 
and prehension, of attack and defence. Hence 
Nature seems, in the case of insects, to have ex- 
pended lier most exquisite workmanship in the 
architecture of their superficies, or the boundary 
between themselves and the outer world. The 
character, the capabilities, and the efficiency of 
insects depend mainly on the framework of their 
external casing. This external casing is the re- 
sisting and supporting structure upon which all the 
soft parts are built. From this peculiarity of 
structure it follows that when an insect is dried — 
when the muscles have withered and its nervous, 
nutritive, and reproductive organs have shrivelled 
or decayed— since they are all internal, not only is 
its beauty left intact, but many of the essential 
features by which its habits and relationships may 
be determined are nndcstroyed. A class which 
can be studied with any degree of completeness 
without recourse to the difficult process of dissec- 
tion is sure to receive attention. A simple lens, 
or at most a microscope of low power, directed 
upoq the exterior of a set specimen, is quite 
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sufficient to determine not only its place in all 
^listing classifications, but even to famish all the 
information on which the reasons for the adoption 
of the several systems of classifications are based. 
Nevertheless, though all that has been stated is 
true, though the museums of Europe contain 
vast collections gathered from all parts of the earth, 
though the class itself is so rich in species that in 
it, if anywhere, we might hope to find a complete 
series which would throw light on the general 
principles of classification — yet the arrangement 
of insects into minor groups is by no means placed 
on a satisfactory footing. The external parts of 
imsects have been examined with a minuteness and 
described with a care which strikes the uninitiated 
with won<ler. Not only the sliape of all tlie plates 
composing the rings of the body, and the number 
and form of the joints of the legs and antennas, 
have been made to yield characters for classification, 
but even the number and shape of the joints of the 
appendages of the mouth-organs, and the direction 
and number of the nervures of the wings, together 
with the shape of the “cells’' which they circum- 
scribe, have been impressed into the service of 
taxonomy. Yet naturalists are far from agreeing in 
the arrangement of insects into their largfir groups. 
»Some classifiers place all insects under seven groiifat 
or orders, and some are not contented with less 
than double that number. Concerning the more 
conspicuous and independent insects there seems 
to be a considerable agreement as to classification, 
and these arc comprised under seven orders. The 
additional orders of those who make more orders 
than seven are made of minute and generally 
parasitic insects. These, owing to the peculiarity 
of their method of life, constitute what may l>e 
called cHierrant groups — that is, groups which 
depart considerably from the ordinary typical 
forms of insects. This idea of aberrant forms will 
become clearer when we come to describe the 
several orders. These aberrant groups of insects 
have been constituted into new orders, or included 
under the older and better established orders of 
the more conspicuous insects, according as each 
classifier is more prone to dwell on the differences 
or the resemblances of animal forms. 

Without going into the merits of the several 
systems, we shall adhere to that classification by 
which all insects are arranged into seven orders, 
because this system will probably give to the 
reader a clearer idea of the different groups of 
insects than the ampler system. We have there- 
fore to distribute the aberrant groups among these 
seven orders, but in so doing we shall call attention 
to them, so that the reader may not be perplexed 
when he refers to other systems of classification. 


The class Inseota is well defined by the following 
characters. They are animals with well-developed 
jointed limbs, one pair of antennas or head-feelers, 
oom]>ound eyes, palpless mandibles, a distinct head, 
a trisegmented thorax, to which are attached throe 
pairs of legs, and (normally) two pairs of wings, 
limbless abdomen, and respiration by trachess. 

The terms used in this classification will be 
understood by those who have read the last, lesson. 
The whole definiUon is necessary in onler to cut 
off the insects fn)m all the neighbouring classes. 
Thus they possess jointed liralw in common with 
centipedes, spiders, and crustaceans, but they are 
by this character cut off from the worms. Centi- 
pedes {Myriojwda) have one pair of antennie, as 
insects have, but this peculiarity severs those 
classes from the spiders, which have no antennie, 
and also from the crustaceans, which have two 
pairs. On the other hand, the absence of limbs 
on the last division of the body, while it is likewise 
characteristic of the spiders, completely separates 
them from the myriopods and crustaceans. The 
possession of two j)air8 of wings is peculiar to 
insects, but still this is not a good distinctive 
character, because wings are not found in all 
insects. 

Insects ns thus defined may l>c dividcHl into the 
following onlers, to each of which we affix the 
ordinal definition : — 

1. Hemiptera (half-winged). — Insects with im- 
Xierfect metoinorphosih, free prothorax, and suctorial 
mouths. 

2. jyipteva (two-winged). — Insects with perfect 
metamorphosis, suctorial mouths, membranous 
naked fore wings, and abortcfi hind wings. 

3. Lepidoptera (scale-winged). — Insects with 
perfect metamorphosis, suctorial mouth organs, and 
membninous fore and hind wings, covered with 
close-set scales. 

4. Hywenoj)tera (membrane-winged). — Insects 
with perfect metamorjihosis, biting jaws, small 
ring-shaped prothorax, firmly fastened by Its upper 
part to the succeeding segment, and membranous 
fore and hind wings, of which the latter are the 
smaller. 

5. Coleopiera (sheath-winged). — Insects with 
perfect metamorphosis, biting jaws, free, strongly 
developed prothorax, and hard homy fore wings 
(elytra). 

6. Keuroptera (neUwinged). Insects with perfect 
metamor]>hosis, biting jaws, free protborax, and 
membranous fore and hind wings. 

7. Orthoptera (straight-winged).— Insects with- 
out or with imperfect metamorphosis, biting jaws, 
and the first segment of the thorax united to the 
second. 
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GERMAN. — XLI. 

[Continued from p. 267.] 

SXAHPLES ILLUSTRATING THE VARIOUS USES 
OK THE PREPOSITIONS (continued). 

9la(^. 

ftn QSalrr rctfl na4> Smc'rifa. 


J)fr fffiitrr grrtft nfl<^ ffinem 
^(ptoerte. 

T^ir ormcn SDaiftn ft^tetcn natp 
©rot. 

Umfonft' nat^ eincm 

tRuge, tal emijfin'tct. 

Sa^t unf tagcn nac^ trn altcn 
©tAu^Kft Santd. 

(€(^iUrr.) 
»af tot tir frin SBrit 
na(^ ttr frin SBrib 
mr^rt^untoirt. (©<^iUer.) 

«cit. 

0rit trr 91iifunft frinrf ©atrrl 
f(^nt rr pifric'trn )u frin. 

dr Ifl frit rinrr Soc^r ^irr. 

drit 9flrn'f<^ngrtrnfrn iff frin 
folc^rf mfiffa^r grtnr^frn. 

Crit grfirrn ^abr Up i^n tUpt 
grlr'^rn. 

iibrr. 

9ault flirbt Abrr Trinrn 
9Bflnf<brn. 

!Uaf grbt ftbrt mrinrn ©cr* 
Rant'. 

€it fint f(^on flbrr rin 3a^r 
l^trr. 

®t rrbAlt' ©tiff Abrt ©rirf. 

€ir )og trn C(bIfifT Abrr t«# 
(Skfi(bt'. 

dr iBMr Abrr tirfr tRntwort 
gan) rntrftR'rt. 

dr ^at flbrr tirfcn ©unft 
nidt mtfc^ir'trn. 

deof'l ©cglri'trt f<bn>rigrn ton 
tm fiOliiifra'Urn SRrnbol'- 
lant#, »nt fdrinrn flbrr trn 
drijrn trr toc'tigrn 8(ora 
trrgrf 'frn ju b<»brn, taf au<b 
ter ©otrn, flbrr trn fir ^in'* 


Tlie father is going to 
America. 

The knight grasps (after) 
his sword. 

The poor orphans cry for 
bread. 

In vain I look for an eye 
that feels. 

Let us meet according to 
the ancient customs of 
the land. 

Do what before thee no 
woman has done, after 
thee no woman will do 
again. 

Since the arrival of his 
father he appears to 
be contented. 

He has been here a 
week. 

There has not been such 
a sterile year within 
the memory of man. 

Since yesterday I have 
not seen him. 

The sluggard dies over 
his wishes. 

That goes beyond my 
comprehension. 

You have been here 
already more than a 
year. 

He receives letter upon 
letter. 

She drew the veil over 
her face. 

He was perfectly in- 
dignant at this reply. 

He has not yet decided 
concerning this point. 

Cook's companions are 
silent respecting the 
minerals of New Hol- 
land, and appear, 
amidst the charms of 
the flora of that 


filtot, bic ©fide bel ifemtetfl 
Mttic'ntc. (d. Sorfler.) 


Safi ten 4^bfl in ft^tvarien 
IIDettcrn potp flber unferm 
^aubte 

11m. 

Um fein Seben )u rrtten, 
rictb' cr feinen Srrunt. 

3)ic Siittcr fcflten fU^ um ten 
ninten ilif<^. 

iter dieger batte einen itranj 
um tag ^aubt. 

iter Seint la'gerte fUb um tie 
dtatt berum'. 

die rennen um tie SDette. 

SDal tbut man niebt um 
dclt? 

df trebt fi(b um mi<b. 

dr iR um b^Ib 3 tt>ei angelom* 
men. 

aWan bat ibn um fein ©errnb'* 
gen (um fein (6e(t) gebradfit'. 

dl muR um einen 3oU lAnger 
fein. 

die fflmmem Reb mebr um 
ten jfrug, aU um ten Jtrieg. 
(debitor.) 

Unter. 

itie ddtaten Reben unter 
flBaffen. 

Ital ganje 8 ant Rebt unter 
©laffer. 

dl iR unter feiner ilBflrte, fo 
)u banteln. 

dr iR unter einem antern 
91amen )U uni gefom'men. 

3R fetner unter uni, ter tiefe 
debtnoeb rA(be ? 

dl iR unter uni fein (6ebeim'« 
nif. 

© or. 

die fflb^n ibn vor ten 
Sikbter. 

iter drflbiiug iR not ter ^flr. 


country, to have for- 
gotten that the 
over which they hur- 
ried was likewise de- 
serving of the scrutiny 
of the philosopher. 

Let the autumn in 
dark storms sweep 
high above our heads. 

In order to save his life, 
he betrayed his friend. 

The knights seated them- 
selves about the round 
table. 

The victor had a wreath 
around his head. 

The enemy encamped 
(himself) around the 
city. 

They run for a wager. 

What does one not do 
for money 7 

Everything turns about 
me. 

He arrived at half-past 
one. 

They have deprived him 
of his property. 

It must be an inch 
longer. 

They concern themselves 
more about the wine 
than the war. 

The soldiers are under 
arms. 

The whole land is under 
water. 

It is beneath his dignity 
so to act. 

He came to us under 
another name. 

Is there no one among 
us who may avenge 
this outrage ? 

There is no secret among 
us. 

They brought him before 
the judge. 

The spring is at the 
door. 



QSBMAH. 


sn 


3(| t»Ul mi4 Hk^t DOT bit I will tuti oonoeal myself 
« wtkc'flfQ. from thee. 

iSpt i4 tfine <lk^nin'* Before her 1 have no 
Biffc. secrets. 

<h ifl gait) anfer m vor 3orn. He is perfectly beside 
himself with rage. 

$al ^tff itcgt vor Sinter. The ship is lying at 
anchor. 

itt ifl Mt trn SBoc^n an^ He arrived three weeks 
gefommen. ago. 

0r t^n 9cr ten Stotf He has shot him in the 
gef^^offen. head. 

3u. 

(ft Tcift )U €ante, unt }u He travels by land, and 
SBaffer. I by water, 

dr Itegt no<^ gu ^ette. He is still lying in bed. 

3c^ fle^ 3^>nen §ur Seite. 1 (will) stand at your 
side to aid). 

3(!|> mo<!>te tiefen aJlann nul^jt I should not like to 
jum 91a(^tar ^aben. have this man as a 

neighbour. 

dr nimmt metnen 9iotf jum He takes my coat as a 
aWuflet. pattern, 

itommen ®te morgen metnem Come to my father to- 
aster; dSie fbiinen tie @ac^e morrow ; you may talk 

mit i^m beft>ra'<^en. the matter over with 

him. 

ffltr ^aben dbra^m jum We have Abraham to 
SBater. our father. 

QMftn ®ie to<^ ju metnem Pray go to my brother. 
iBruter 

i£)etnel diramel 3eugcn werten The witnesses of thy grief 
auf jttm J&immet ge^n. will rise to heaven. 

(i86rget ) 

THE CfONJUNCTIONS. 

Conjunctions are words used in connecting 
sentences. As, however, there are various kindt 
of connections existing among sentences, it has 
been customary to classify the conjunctions accord- 
ing to the nature of the connection which they 
are employed to indicate. Hence we have (among 
other classes) the following 
CopuUUivei : as, unt, and ; aud^, also. 

Diffunctires : as, cntroctrr, either; otcr, or. 
Adrerdotiret : as, aber, but, however ; olkin, but ; 
ttO), yet. 

Negativt* : as, ttxtnr, neither ; ntdf, nor. 

GmjwrtUiret : as, mtr, as ; fc, so, thus ; all, than ; 
gUk^WK, just as. 

OmditionaU : as, tomn, if ; fatll, in case that ; wvfern, 
provided that. 

OmMit : as, bean, for ; lorU, since, because. 

Cmelmtive* : as, tantm, therefore ; to^, hence ; 

therefore. 


Coneenitm: as, obgtfk^, bmib, id- 

though. 

Finala: as, ba|, that; auf baf and bomit, in 

order that ; order to. 

We give below a list of the oonjunotions that 
most commonly occur in German, premising only 
that some of the words here set down as oonjuno- 
tions are also employed as adverbs ; for it will of 
course be kept in mind that the office performed by 
a word determines its name and character. 

'itber, but. Snit^tn, consequently, 

dfletn, but. 91adbbem, after that. 

Sill, as, tlian, when. 9l«xb. nor, nor yet. 

9llfo, so then, consc- 9lun, therefore, then. 

quently. flur, but, only. 

2lu(t, also, ever, Ob, whether, if. 

3luf tai in order that Obglcicb. though, although. 
!0ii, until. Dbfe^on, though, although. 

Da, since. Obwe^l, though, although. 

Da^er, thoicforc, hence. Ober, or. 

Dafcrn, in case that, if. 0(>nf. without, except. 
Dab, that, in order that. Obngraebtet, notwithstand- 
Damit, in order that ing. 

Datum, therefore, on that thus, therefore, if. 

account. ©aitberit, but. 

Denn, fur, because, limn. llnb, tuid. 

Deniiw^, still, neNerthe- Ungcatbtet, notwithstand* 
les.s. ing. 

DfSbol^- therefore, on that ffldbrfnb, whilst. 

account. SBl^renb tem, whilst. 

Deflo, the. SBa^rfiib ba|. whilst, than. 

D«b, yet, however, still SUebrr, neither. 

(SH before that, ere. SBrnn, if, as. 

(tniweber, either. aBetl, because. 

8a0l, In case tliat. SBcnuglciib, although. 

Bclglub, consequently. 9Bennf(bon, although. 

3« — brfle. the— the. ffiie, as, when. 

3rto<^, yet, nevertheless. aDifitobl though. 

3nbem, while, because, flBe, if. 

since. IBofern, if. In case that. 

INTERJECTIONS. 

Interjections, as the name implies, are commonly 
thronm into a sentence, without, however, changing 
either its structure or its signiheation. They are 
merely the signs of strong or sudden emotion, and 
may be classified according to the nature of the 
emotion which they indicate : some expresslng^sjr, 
some iorrorc, some swpriae, and so on. The list 
below contains those only that most commonly 
occur : — 

%af\ alas! bo! ^ollal holla! 

! ah ! ^ ba ! ho there ! ^uft^ ! quick ! 

9i! eigh! 4alt! hold! hush! 

ha! stop! Stitrr! alas! 
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Of ! 9 l oh ! 01 ^ifa ! hnrrah I ! hoa I quick 1 

^ftti ! fy 1 fcifa 1 liuzzah I ®iff ! lo I 

^8 ! hlMt 1 ffBcflflii! well ^um ! hem f 

8Def€ ! wo ! alas ! then ! 

It may Ik? added that other part« of speech, and 
even whole phrases, are often employed as inter- 
jections, and in parsing are treated as such. 


BRIEF NOTES ON SYNTAX. 

Syntax is that part of grammar which explains 
the relations and offices of words as arranged and 
combined in aentmoet. 

1’he essential parts of every sentence are the 
aul^eotf which is that of which something is 
affirmed ; and the predicate^ which is that which 
contains the affirmation. 

The 8uV>ject is either a noun or that which is 
the representative or ecjui valent of a noun ; the 
predicate is either a verb alone, or a verb in 
conjunction with some other part or parts of 
speech. All the words entering into a sentence 
arc to be regarded as mere adjvncta. The follow- 
ing sentences exhibit the subject and the predicate 
under several varieties of form : — 

Sxibyect. Predicate. 

God exists. 

Man is mortal. 

Throwing the stone wiis his crime. 

In the sentence God exists, the verb exists is the 
predicate, affirming as it does the existence of the 
Almighty. But in the sentence Man is mortal, 
‘mortality is what is affirmed of man, and the verb 
(m) is the mere link that connects the subject and 
the predicate together. It is thence called the 
copula. 

Sentences are either simple (i.e., contain a single 
assertion or proposition) or compound (/.«., contain 
two or more assertions or propositions). Of the 
various parts of a sentence, whether principal or 
adjunct, we come now to speak more in detail, so 
ns to show the relation, agreement, government, 
and arrangement of words in construction. 

THE ARTICLES. 

Rule . — Tlie article in German, whether definite 
or indefinite, is generally employed wherever the 
corresponding article would be used in English. 

Observations.— This rule is, of course, founded 
upon the presumption that the student is familiar 
with the usage of the Snglish in respect to the 
article. In the specifications that follow, therefore, 
lie is to look only for the points in which the 
German difft/rs from the usage of our own language. 

(1) The Germans insert the deJmiU article — 


(^a) Before words of ahstmet or universal signi* 
fication, as : — Det ift man {i.e., ereu^ 

man) is mortal ; tat 0c!b ifi te^nlwr, gold is ductile ; 
t a • l?eb«n ifl futj, life is short ; fc i e !Xu 9 eRt jum 
(Sltfidc, virtue leads to happiness. 

(b) Before the names of certain divisions or 
periods of time, as : — ^untita^, Sunday ; tex 
filiontag, Monday ; ter TKjrmber, December ; fcer 91ugufl. 
August ; ®ommcr, summer. 

(e) Before certain names (feminines') of countries^ 
as: — iBu Hilrfei, Turkey; txc Switzerland; tU 

Ifomtartri, Lombardy. 

(d) Before the names of authors, when used to 

denote their works, ns Icfe t c n Jffiing. 1 am 

reading Lessing. 

(e) Before the proper names or titles of persons, 

when U8e<i in a way denoting familiarity or in- 
feriority, as : — t i c QJiarie, greet (or remember 
me to) Mary ; fngte tern Sutler, taf il^n ju ff^en 
ivutifttL tell Luther that I wdsh to see him. Also 
when connected with attributive adjectives, as : — 
!Bie Rfinc little Sophia. 

(f) Before words (especially proper names of 
jiersons) whose cases are not made known either 
by a change of termination or by the presence 
of a preposition, as:— Ceben ter gfirflen, the life 
of princes ; tie 8 mu tel ©ofratel, the wife of Socrates ; 
ter Tag ter 9ia(l(?e, the day of (the) vengeance. 

(p) Before the names of ranks, bodies, or systems 
of doctrine, as : — T) a | iparlament Parliament ; t i e 
Wegieruwg. government; tie iDiDnarftw, monarchy; 
t a I (S^rifient^um, Christianity. Also in such phrases 
as, 3n t e r ®tatt, in town ; in ter Jtin^e, at church ; 
t i e meiflen iDlenft^en, most men. 

(h) Before the words (signifying) half both, 
as: — I)ie ^albe (not balbe tie) 3abl, half the number; 
1 1 e beiten (not beite tie) iBrutcr, both the brothers. 

(f) Before words denoting the limit within which 
certain specifieel numbers or amounts are confined, 
w'herein in English the indefinite article would be 
used, as : — BuKimat t i e flBoc^e. twice a week. 

(It) Before a past participle joined with a noun, 
which in English precedes the participle, as : — !^cl 
verloctne ^aratiel (lit. the lost Paradise), Paradise 
Lost. 

(2) Kate, farther, that the German differs from 
the English in omitting the definite article — 

(a) Before certain law appellattves, as : — iBcffagtrr. 
(f Ax;) defendant ; ElAgrr, (the) plaintiff ; Si^bcKant, (fhe) 
appellant ; Cnprlicant, (the) petitioner. 

(A) Before certain common expressions, such as 
3n brjlrr Ortitnng. in (the) best order ; fibcrbtisgrr btefri, 
(the) bearer of this ; and certain adjectives and 
participles treated as nouns, as: — (hflmt, (the) 
former ; Ubtttcr, (the) latter ; brfigtrr, (the) before- 
said ^rson). 
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(c) Before certain proper names of places, as 
Oflintiot (tke) East In^es ; SBcftintieti, (the) West 
lifUies; and before the names of the canlinai 
point*, as : — Ojien. (tke) east ; (the) west ; 

8uten, (the) south ; Slorten, (the) north. 

(3) A"cte, again, that the Germans, in using 
certain collective terms precedeii by adjectives, 
employ the indefinite article where the English 
would use the definite, as; — (}iit 

(lit. a) most learned Senate ; tine Unrxrfudt, 

the (a/n) honourable University. 

(4) In German, also, the indefinite article stands 

before (not after^ jis in English) the words 
half thus : — (5iu fddjrr SWann (not ein flWann), 

such XL man ; etn ^lbc« 3abr (not ^alM tin Safer), half 
a year. In questions, direct or indirect, like the 
following, Gittrii nne lan^rn ®)>ajimitt feat cr gematfet *^ 
how long a ride lias he taken ? it must be noticed 
that the article stands before n>i« : thus, ©men tvir 
langcn (a how long), and not, as in Engli.sh, how 
long a. 

(6) The German differs again from the English 
in not using an article at all in the phrases answer- 
ing to the English : a few ; a thousand ; a hundred. 

THE NOUN. 

Buie . — A noun or pronoun which is the mlgect of 
a sentence must be in the nominative case, as: — 
SWenf<fe tenft, ®ott Icnft, man proposes, God dis- 
poses. 

Obbeevations. — T he subject or nominative in 
German is seldom omitted, except in the case of 
the pronouns agreeing with verbs in the second 
person (singular and plural) of the imperative, 
as : — fiic« (tu), read I ®tfet «nt fagt (3fer) ifem, go and 
tell him. 

Rule. — A noun or pronoun which is the predicate 
of the sentence must be in the nominative wise, 
as :—9 t tear dn greferr Jtontg. he was a great king ; 
tiefer Jtttobe ift Jtaufmann gmerten, this boy lias become 
a merchant. 

Rule. — A noun used to limit the application of 
another noun signifying a different thing is put 
in the genitive, as : — Dcr Saaf tor C^onnr, the course 
of the sun ; tie (Irpcfeang fcer JltiUer, the education of 
the children. 

Obbkbvations.— ( 1) If, however, the limiting 
noun (unless restricted itself by an adjective or 
some other qualifying word) signify meaeure, 
number, weight, or quantity, it is then put in the 
same case with that which it limits, as ^refe# 
Bfsiife Sfect (not XfeffS), six pounds (of) tea; but 
(with a restrictive term), $fant ticfel 3fewf. 

(2) It should be observed that the two nouns 
under this rule must be of different significations ; 
for two nouns standing for the mme thing would bo 


in the same case, forming an instance of 

tion. 

(3) The noun in the genitive~>that is, the limiting 
noun— is commonly said to be goremed by the other 
one. 

(4) It seems hardly necessary to observe that 
under this rule come all words which perform the 
{•th'ce of nouns — as pronouns, adjectives used sub- 
stantively, etc. ; thus, :Die ©uate tet CUrcfcn, the favour 
of the great. 

(5) We may say in English, “ho is a friend to, 
or an enemy to, or a nephew to anyone, ** where, 
w’ere these phnises put into German, wo might ex- 
pect the dative to be used. But in such cases the 
German always em})loy8 the genitive : thus, tir ill 
fin fiftnt ffind *l>atfrlante#, he is an enemy a/* his native 
country. 

(6) We say in English, “ the month of August,*’ 
“the city of London,” and the like, where the 
common and the jinqKT name of the same thing 
are connected by the prejxjsition of. The Germans 
put the two nouns in apposition: thus, !t)ie C^tatt 
Vontpn. 

(7) So, too, in English we say, “the fifth of 
August,” but in German the numeral is put in direct 
agreement with tin* name of the month, as ; — Ttt 
funftf trtuguft, the fifth of August, or August the fifth, 

(8) In place of the genitive, the preposition von, 
followed by tlie dative, is in the following instances 
generally used : — 

(a) When succeeded by nouns signifying quality, 
rank, measure, weight, age, distance, and the like, 
as : — ©tn fillann von feofeftn iJ^tantc, a luun of high stand- 
ing ; fin ven dtvfi feuntnrt Tonnfn, a ship of two 
mindred tons ; fin tmanii von a(fet)tg 3aferfn, a man of 
eighty years ; finf Wfiff von trci ffllfilfn, a journey of 
three miles ; etc. 

(b) When followed by nouns denoting the materia) 
or substance of which anything is made, os: — ©in 
Bttfytr von ©ilfefr, a cup of silver (it., a silver cup) ; 
tint lifer von ©iolt, a gold watch ; etc. 

(e) When followed by nouns whose cases are not 
indicated by the terminations of declension or by 
the presence of the article, as : — ©in ffiatfr von 
ilmtfTti, a father of six children ; tU itfenigin von 
©nglanV, the Queen of England ; tif <9ren|m von firanf* 
tfufe, the boundaries of France. 

(d) When followed by a word indicating (he 
whole, of which the word preceding expresses but 
a part, as;— ©inrt von mrinen Sffantttfn, one of my 
acquaintances ; »f(<^fr von fedtm ’ which of the two 7 

Rule , — A noun limiting the application of an 
adjective, where In English the relation would be 
cxpresse<l by such words as or from, is put in 
the genitive, as !tif rndflfn ®fv(Mf)f flMV ftnc4 ©rfa|e# 
fafeig, most losses are capable of reparation; He ©m 
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ill vott Ht 9fttc bd J&erm, the earth l» full of the good- 
nees of the Lord. 

Obcbbvationb. — (1) The adjectives compre- 
hended under this rule are, among others, the 
following 

fSctftrftig, in want, need- used to, in the 

ing. habit. 

iBcwuft, conscious. Bunbifl, having a know- 

capable, susceptible. ledge, skilled, 

gwtf, glad. Scbifl, empty, void. 

aware. aWfltc, tired, weary. 

(BnoArttg, waiting, in ex- guilty, indebted. 

pectation. partaking, 

detsti sure, certain. SBert^, worth, worthy. 

(2) After gen^atc, gewo^nt, lof, mfltt, fatt, ood, and 
the acoiisatire is often used, as: — ®t l»atb 
fctncn iBruber he was aware of (the presence 

of) his brother— i.s., ho observed his brother. 

BuU . — A noun limiting the application of any of 
the verbs following is put in the genitive : — 


9Uliten, to mind or regard. 
iBcbftrfen, to want. 

Qfgc^rcn, to desire. 
iBraiu^cn, to use. 
dntte^n, to need, 
dimangctn, to want or bo 
without. 

(hwd^ttcn, to mention. 
(Bcbcnfcn, to think or 
ponder. 

(SknicM/ to enjoy. 

to observe. 


barren, to wait. 

Batmen, to laugh. 

^flcgen, to foster. 

to spare. 

®botten, to mock. 

to miss or fail. 
dJergeffen, to forget, 
to guard. 

fiSa^mc^men, to observe. 
flBaiten, to manage. 
fSBarten, to attend to or 
mind. 


0BSBBVATI0N8. — iBcbOtfcn, btauc^cn, entte^ren, 

enoA^nen, genie^en, pfirgeit, f^citrn, i»erft^hn, vergeffen, n»att« 
nc^mcn, toa^ren, and tvarten, take more frequently, in 
common conversation, the aocmatim. Beaten, ^rren, 
and wacttn are more commonly construed with anf, 
and la(^en, f gotten, and toatten with Hhtx, before an 
accuiotive. 


Buie , — The following rti/lective verbs take, in 
addition to the pronouns peculiar to them, a word 
of limitation in the genitive : — 


annetmen, to engage 
in. 

K tfbiencn, to use. 

IT tefki^cn, | to apply 
« (efldfigcn, J to. 

0 bcmA^Hgcn, to take 
possession. 
i> (emcilltTaf to seise. 

« cntAttlcni, to abstain, 
ff catM^bm, to dare, to 
behold. 


€it(^ enttrM^n, to forbear. 
n to refrain. 

» cntft^tagtn, to get rid 
of. 

n cntflRRcii, to recollect. 
n rrbarmen, to pity. 

N trfre^en, to presume. 
, rrinarm, to remember. 
4. nfA^sm, to venture. 

« cnoe^rts, to resist. 

• crfrtttcn^ to rejoioe. 


getroUfs^ to hope for. 
« rAj^mcn^ to boast. 

„ f(^Ame«, to be 
ashamed. 

„ Aberffcten, to be 
haughty. 


tuitetfangm, to under- 
take. ^ 

„ wrfe^n^ to be awaz^. 

• to resist. 

„ uxigem, to refuse ; 
etc. etc. 


Obsebvations. — The genitive is in like manner 
put after the following impersonals : — 

(Al grlAflct tnU^, I desire. 

df lammert micb, I pity or compassionate. 

99 nut mix^, 1 repent or regret. 

9i lo^nt m, it is worth while. 


Buie . — The following 
a genitive denoting a 
signifying a per$on : — 

^Inftagen, to accuse. 
Selc^tcn, to inform. 
Snaubtn^ to rob. 
IBeft^ulbtgen, to accuse. 


verbs require after them 
thing and an accusative 

dntftbtR, to displace. 
Ubft^beu, to exempt. 
Uber^eugrn, to convince. 

to assure ; etc. 


Obsbkvations. — T he verbs above, when in the 
paenre voice, take for their nominative the word 
denoting the person, the genitive of the thifig 
remaining the same, as : — (At t|l fine# Slerbrct^en# 
angertagt werten, he has been accused of a crime. 

Buie . — Nouns denoting the time, place, manner, 
intent, or cause of an action, are often put absolutely 
in the genitive, and treated as adverbs, as:— !£)e< 
SBorgenl ge^ t(^ aul, in the morning I go out ; man fuc^t 
t^n oUer Orlen, they seek him everywhere ; kfy bin SBiaenl 
^Injuge^fn, I am willing to go there. 

Odsebvations. — This adverbied use of the 
genitive is quite common in German. In order, 
however, to express the particular point, or the 
duration of time, the accusative is generally em- 
ployed, or a preposition with its proper case. 

Buie , — A noun or pronoun used to represent the 
object in reference to which an action is done or 
diiracted is put in the dative, as : — 3(b tonfe bit, I 
thank (or am thankful to') you ; cr ifl bem Tobttntgangcn, 
he has escaped from death. 

Obsbbvatiokb. — ( 1) The dative is the case em- 
ployed to denote the p>er8on or the thing in relation 
to which the subject of the verb is represented as 
acting. Compared with the accusative, it is the 
case of the remote object, the accusative being the 
case of the immediate object. Thus, in the example, 
febritb mcinrm Slater ftnen Snef, 1 wrote (to) my father 
a letter, the immediate object is a letter; while 
"^ather, the person to whom 1 wrote, is the remote 
object. The number of verbs thus taking the ac- 
cusative with the dative is quite large. 

(2) On the principle explained in the preoeding 
observation may be resolved such cases as the 
following 9# tbtit ndt kit, it oauses me sonow er 1 
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mm sotry; d mkm mtt im it will cmvm pleaaed; d mtnactt mir, it Is wiuittng to niA, #r 1 ua 

to me in the heart (it will pain me to the wanting; etc. 
etc. (6) The datire it alto often need after pattite 
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(8) A right regard to tlie observation made above 
— namely, that the dative merely marks that person 
or thing in reference to which an action is per- 
formed — will serve also to explain all such examples 
at these : — 3tncn bcteutet ttefel Dvftt nu^ti to you (».«., 
•0 far at you are concerned) this sacrifice means 
nothing ; tie Ttranrn, tie (^ucem Sitrett geflofThi, the tears 
which have flowed in relation to (t.s., from) your 
dispute ; mvc tottcte nn tal $fcrt, a shot killed a 
horse for me killed my horse). 

(4) The role comprehends all suoh verbs as the 
following: — tlntwerten, to answer; tanfen, to thank; 
tiesni, to serve ; bn^n, to threaten ; fe^^leti, to fall 
short ; to curse ; frizes, to follow ; frd^nen, to 

do homage ; getfi^ren, to be due ; gefoflea, to please ; 

to pertain to ; to obey ; gmsgcti, to 

satisfy; gect^ca, to be adequate ; gfrk^, to resemble ; 
tMM* fo ^Ip ; etc. 

(6) This rule also comprehends all reflective verbs 
that gonrern the dative, as :~3(t m«f( mir fnsca fl:itd am, 
istl^ i4 aii^ late, I claim to myself no title which 
I have not. As also all iropersonals requiring the 
dative, as : — 9$ hduH mir, it pleases me, sr I /un 
165 


verbs, as ©on (Sirtflern toitb bet ©eg baju the 

way thereto is guarded by angels ; i|m wirb ge(o|at, 
lit. it is rewarded to him — he is rewarded. 


ENGLISH LITERATURE.-~XL 

[Continued from p. *61 J 

THB ELIZABETHAN PERIOD; 8UAKB8PSABB 
(cotUineted). 

THE COMEDIES. 

Among his contemporaries there is every reason 
to believe that Shakespeare’s comedies were at 
least as highly appreciated as his tragedies. Cer- 
tainly, a very few years afterwards, Milton con- 
sidered the plays of Shakespeare flt entertainment , 
not for the pensive and serious man, whom he 
depicts in ** II Penseroeo,” but for the cheerful and 
light-hearted man, who is portrayed in ** L’AUegro.* 

It is in the latter mood that he would hear 

** SwMtest 0bsk«ipe«re, Fancy's child, 

WsrMe bis native wood-notes wUd." 

The comedies of Shakespeare naturally divide 
themselves into several classes, though of coarse 
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any tuch diviiion must be a more approximation to 
the truth. Tiie first and most numerous class 
incdudes a series of plays which are rather comedies 
of incident than of character. The scene of these 
plays is almost always laid in foreign countries, 
and thus the effect of commonplaceness on the one 
hand, and the reproach of improbability on the 
other, is avoided. They show little study of cha- 
racter, and little or nothing of that effort to work 
out the deeper problems of human nature, or deal 
with the subtler enigmas of life, which is so dis- 
tinctively the characteristic of another class of 
Shakespeare's plays. Even the plot of these plays 
has not always much more probability than the 
characters have of individuality. Their charm is 
rather in the incidents of the voyage than in the 
end to which it leads or the characters of the 
travellers. Variety of incident, a perpetual succes- 
sion of pleasurable pictures, dialogue whose fresh- 
ness never fails, poetical beauty of language, an 
incessant sparkle of wit, and unflagging powers of 
bamotir — these are the chief sources of pleasure in 
the plays of which we are now speaking. They 
belong for the most part to the earlier period of 
Shakespeare's career ; and though they differ much 
both in kind and degree of merit, they will bo 
found to be generally distinguished by the charac- 
teristics, both positive and negative, of which wo 
have spoken from others of Shakespeare’s plays. 
To this class h^\ong Love' sLabovr'* Lost, Trvo Gentle- 
men of Verona, The Comedy of Errors, all written cer- 
tainly before 1598 ; Much Ado about Nothiny (1598), 
jmblished in 1600; TiveJfth Night, noioiX not more 
than two years later ; and the Taming of the Shrenr, 
of which the actual date cannot be established, 
and A IPs Well that Ends Well 

Higher in their aim are those comedies in which 
the interest of the play centres not more upon the 
story embodied in it, or the poetical or humorous 
incidents to which it gives rise, than upon the study 
either of characters conspicuous and strongly 
marked in themselves, or of characters ordinary in 
themselves but developed by the force of circum- 
stances into something of exceptional interest. 
To this class may most properly be referred the 
Merchant of Venice, an early play, certainly in 
existence before 1598; As lou Like It, written not 
later than 1G(K) ; and Measure for Measure, n piny 
probably of somewhat later date, perhaps 1603. 

The Midsummer Night's Dream stands alone in 
some respects, not only among the plays of Shake- 
spearet but among all plays. Perhaps no play ever 
written gfives more delight to every reader. The 
wonderful contrast between the airy delicacy of 
the Ihiry world and the coarseness of the human 
frorld with which it is brought into contact ; the 


fanciful incidents, such as the misplaced aS^ion 
of the Fairy Queen, which in a mortal would h^e 
been repulsive, but in the pygmy queen has all the 
charm of grotesqueness and incongruity ; the free 
play which the poet has given to a teeming imagina* 
tion and a graceful fancy, and the unequalled 
beauty and music of its language, combine to give 
to this play a charm quite peculiar. It was an 
early play, one probable date being 1593-4. 

Not wholly dissimilar in its spiritual actors, 
though very unlike in its general character, is the 
Temjfest. , The magic, the supernatural powers and 
agencies in the play are scarcely less fantastic or 
less original in conception than those of the Mid- 
summer Night's Dream, but they are under human 
control, and their workings are subordinated to the 
human interests of the play. The Tempest^ so far 
as can be traced, must be accepted as one of 
Shakespeare’s latest plays. 

Two more 'comedies remain to be noticed. The 
Merry Wives of Windsor is not only one of the most 
humorous — perhaps the most so — of all Shake- 
speare’s comedies, but it is also the only one essen- 
tially English in character, and which may probably 
be accepted as substantially a picture of English 
life and manners in the poet's own day. This play 
was printed in 1602. 

The Winter's Tale is one of those plays which 
one hesitates whether to class under the head 
either of tragedy or comedy, though for want of a 
better title it must be called by the latter name. 
It is one of the most serious as well as one of the 
most beautiful of Shakespeare’s comedies. As far 
as can be ascertained, it appears to be among the 
latest of his works (1610-11). 

HISTORICAL PLAYS. 

The historical plays are ten in number. They 
are founded on the most striking portions of 
English history, and the most suitable for dramatic 
treatment, during a period commencing with the 
reign of King John and ending with that of Henry 
VIII. ; but the special historical story with which 
the greater number of them deal is that which 
includes the various phases of the contest between 
the rival houses of York and Lancaster. These 
historical plays might, many of them, be properly 
classed under the head of tragedies. Some of 
them, especially the w’onderful play of Henry K, 
it might be difficult to class either as a tragedy or 
a comedy. But they are properly treated as a class 
apart from either, because the interest they ezdte 
and the emotions to which they are addressed are in 
many respects peculiar. Shakespeare, no doubt, was 
too good an artist not to select those precise scenes 
history which enabled him to present tbe 
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mo 0 t perfect drama upon tJie etage, and he unqoes- 
flonably did not hesitate to sacrifice historical 
accuracy to dramatic effect, and bring events close 
together which, in fact, thongh connected as cause 
and effect, were separated by long intervals of 
time. But, after making all possible allowance for 
this, and for the marvellous skill with which Shake- 
speare has handled his materials, it nevertheless 
remains true that the historical plays interest us, 
not merely as plays, or merely as similar plays 
founded upon like scenes in the history of some 
foreign nation could do ; they attract us as scenes 
from the youth of our own nation, they appeal to 
our spirit of nationality, our emotion of patriotism 
And this must have been so to a far greater extent 
in Shakespeare’s own day, when books were scarce*, 
when the scenes presented upon the stage were le^s 
remote from men's own experience, and when the 
habit of learning, and especially of learning his- 
torical and religious truth, through the medium of 
dramatic representations had not yet died out. 

The earliest in the order of history of Shake- 
speare’s plays of this class is King John. The story 
of this reign, and especially the contest between 
England and the Papacy, affording as they did so 
much to stimulate the national spirit, and so much 
that bore upon the religious controversies of 
the Elizabethan age, had more than once lx*en 
chosen by dramatic writers. 'J’hus we have already 
seen that Bishop Bale w'rote upon this story soon 
after the commencement of Elizabeth's reign. And 
Shakespeare himself was unquestionably much in- 
debted in this play to an earlier dmma upon the 
same subject which is still extant. But though 
this is so, there is hardly any of the historical 
plays which more distinctly bears evidence through- 
out of the genius of Shakespeare. The management 
of the plot, the drawing of the characters, the in- 
tensely pathetic interest of the story of Prince 
Arthur, and the beauty of the language, all are 
essentially Shakespeare’s, and combine to place 
King John in the first rank among the historical 
plays. It is among the earlier of Shake, peare’s 
plays, as we know from its being mentioned by 
Meres in 1598. 

Uickard II. takes the second place in Shake- 
speare’s historical gallery. It is founded upon the 
story of the latter part of the reign of the unfor- 
tunate king whose name it bears— his decline and 
fall. That story was in itself so essentially dramatic 
in its character, the sequence of events, the chain 
cause and effect — vice and folly and arrogance 
working out their own punishment— were so clear, 
that Shakespeare, though be has not scrupled to 
alter the details of history when his art required it, 
has done so in this play far less than in nfost. 


This, too, stands among the very4rst in merit of 
Uie historical plays. The conduct of the story is 
supremely skilful, and the’chanictor of Richard 11. 
— weak, passionate, insolent in prosperity, despond- 
ent in adversity, yet with fitful flashes of kingly 
dignity, showing us the higher nature which had 
once suppressed by leading the rising of the com- 
mons, and making a chanvoter which would other- 
wise have been contemptible an object always Of 
respectful pit> —is one of the most jierfect iwrtralts* 
that even Shakespeare ever )>aiuted. The exact 
date of this piny cannot bo determineil, but it is 
probably about 1594. 

The stor}' of the great historic drama of the con- 
tests between York and Lancaster is resumed in 
the two plays ujicn the reign of Henry IV. The 
main story of the first part of Henry 1 V. is that of 
the rebellion of the Pcrcys and the battle of Shrews* 
bury ; that of the second port treats of the close of 
the king’s reign. And so ninch of the play ns duals 
with such c\ents — the lives and deeds of kings and 
nobles, esjieeially the picture of the cares and 
burtlens of ro}alty in the p<Thon of the king — is 
masterly. But the peculiar charm of these plays 
lies in the contrast perpetually occurring between 
the life of the Court and the business of the State 
on the one hand, and the wild Bohemian life of 
Prince Hal and his dissolute componious on the 
t>Hier. The inimitable cliaracter of Falstaff would 
by itself be enough to immortalise these plays. 
The first part oi, Henry IV. wos printed in 1698, 
the second not till IfiOO. But there are strong 
reasons for believing that the latter was In existence 
some considerable time before it was printed. 

Henry V. takes up the thread of the story of the 
houses of York and Lancaster at the period of the 
great glory of the Red Rose, as well as of the 
English nation. The subject is the reign of 
Henry V., the battle of Agincourt, and the conquest 
of France. The plot of the play lias little of 
dramatic completeness about it : it is almost more 
a series of scenes of national triumph than a con- 
nected narrati\e. And, jirobably with a clear con- 
sciousness of this fact, Shakespeare has here alone 
introduced between the acts a chorus, or short 
spoken narrative, connecting what lias gone before 
with what is to follow. But what above all supplies 
the place of unity of action in this most remarkable 
play is the unity of sentiment which pervades it— 
the almost passionate spirit of patriotism and 
national pride which breathes in every line of it, 
and to which everything is subordinated. This 
play probably belongs to about the same period as 
the preceding two ; it was first printe<l, though in 
a very imperfect form, in ICOO. 

The plays on the events of the next reign and tho 
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Wan of the Roaes^the fint, second, and third 
parts of Ilen/ry T/.— have been always attributed 
to Shakespeare, and, ever since the first folio edition 
of 1623, always printed among his works ; and for 
this reason we can hardly doubt that Shakespeare 
had some share in the production of the plays as 
they now stand, but how large must remain un- 
certain. The very most that can be said for them 
is tliat Shakespeare adapted and made some altera- 
tions in older plays upon the same subjects ; and 
they have no claim to take rank with those which 
have gone before them. 

Jlicha/rd III. contains jmssages of equal merit 
with any in Shakespeare’s plays. But, as a whole, 
it can scarcely be placed on the same level with 
his gn^eatest historical plays. It is not improbable 
that it was among the earliest of his works. It 
was certainly printed in 1537. 

limry VIII., partly written by Fletcher, con- 
cludes the series of the histories. It was probably 
the latest written play of its class, and was first 
printed in the folio of 1623. 

TBAOEDIES. 

The tragedies of Shakespeare, including in the 
number a few of which the authorsliip remains a 
matter of some <loubt, are thirteen in number. 
The earliest among them, as far as can be ascer- 
tained, and one of the earliest, probably, of Sliako- 
speare’s plays, is Titbit Andronicua, which was pro- 
bably published as early as 1588 or^590 ; but, though 
always attributed to Shakespeare, its authorship is 
very doubtful. This was followed by limneo and 
JtUuft in 1591 or 1596-7, which is one of the most 
beautiful and aflEeoting, and one of the most pro- 
foundly tragic of plays, differing from the later and 
grander tragedies of the poet much in the same 
way that the class of comedies which includes most 
of the earlier ones does from A$ You Like It and 
Meawure for Measure : it has not the same profound 
analysis of character ; the passion with which it 
deals is but the one passion of love. The sorrows 
of the lovers interest us, not their characters. 
Their fate moves us to pity, but it excites neither 
awe nor horror. 

TroUus and Oressida is founded on a well-known 
story supposed to have occurred daring the siege 
of Troy, which had often before been used by 
poets, and notably by Chaucer. But Shakespeare’s 
treatment of the story and his oonoeption of 
the chanaoters are essentially original. There is 
scarcely any one of his plays in which the cha- 
racters stand ont from the canvas more clearly 
or with more thoroughly marked individuality. 
The date of this play cannot be fixed, but it is 
certainly not later than 1609, 


The three tragedies founded upon events in the 
history of Rome, Coriolasiut, Julius Ckssar, aiA* 
Antony amd Cleopatra, are, no doubt, all late plays. 
Few of Shakespeare’s plays have acquired a more 
general populaxity than these, especially Julius 
Cteaa/r, In them Shakespeare has followed for the 
most part the trani^tions of classical authorities 
within his reach with the same fidelity with which, in 
his histories, he followed Holinshed and the other 
chroniclers, but without ever losing bis own origin- 
ality of treatment or sacrificing the life-likeness of 
the characters. 

The tragedy of Pericles, Prince of Tyre, was 
ascribed to Shfideespeare by Meres as early as 1598, 
and it is difficult, therefore, to deny that he took some 
part at least in modifying or improving it. But the 
character and style of the play support the view 
which most readers would wish to adopt, that 
Shakespeare was not its author. 

Tivum of Athens is a masterly study of character, 
and a most powerful play upon the well-known story 
of the prodigal turned misanthrope. Cynibeline 
is founded on a story borrowed from that source 
to which Shakespeare was lond of turning — the 
early legendary history o. Celtic Britain. Both of 
these were probably late plays. 

It remains only to mention the four greatest of 
Shakespeare’s tragedies, the four wliich staud out 
from among his pla>- as he himself does among 
the dramatists. Hamlet, Othello, King Leu\ and 
Macbeth are incomparably the greatest work.^ of 
their kind in the English language. They all 
belong to the period of the fullest maturity of 
Shakespeare’s powers. Hamlet, in its first form, 
was printed in 1603 ; Othello can be traced to about 
the same date ; King Lear to some five years later ; 
and Macbeth belongs to the same period. Different 
as their subjects are — the mental conflict of the 
Danish prince, the jealousy and crime of the brave 
Moor, the wrongs and madness of the aged king, 
the blind ambition of the Scottish usurper — they 
are alike in the power that they display, the skill 
to depict every phase of passion, to detect and 
follow every conflict or doubt which can torment 
the human soul. They are alike in truth to nature, 
in artistic judgment, in mastery over all the 
elements of pity, of horror, of fear, in boundless 
fertility of imagination, and in the irresistible spell 
which they exercise over every mind. We have 
not space in these pages to criticise or examine 
them. We can only impress upon our readers that, 
more than any other of the works we have had 
occasion to mention in the course of these lessons, 
they must be read and re-read, diligently and 
patiently studied, by every genuine student and 
lov^r of English literature. 
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from p, 268 .] 

FRENCH, GERMAN, AND ENGLISH. 
81.~Lbtteb on Patmbnt of Accounts fob 
Anothbb, etc. 

Lyons, February 9th, 1891. 
M; Armand, jun., Paris. 

Sir, — In reply to your esteemed favour of the 6th 
inst., I beg to state that I have paid the accounts 
as desired, and debit you as follows : — 

Ist. According to the enclosed re- 
ceipt of Ch. Aurigny of our town fr. 328 26 c. 
2nd. Made good Messrs James 
Barker A Co., Amiens, in account 

current 1,311 40 „ 

Srd. Cash forwarded per diligence 
to M. Martin le Tourneur, Fe- 
camp . . . fr. 195 85 c. 

Packing and Postage „ 1 65 „ „ 197 60 „ 

value the 8th February. Total fr. 1,837 15 c 

I have most willingly undertaken the slight 
trouble which these payments have occasioned ; you 
need not therefore make yourself at all uneasy on 
that account. I execute your commissions with 
pleasure, and shall be delighted if a lucrative com- 
mercial speculation should offer itself in our town 
You may rest assuretl that your interest will always 
meet my most scrupulous care 

Referring you to our enclosecl price-current, I beg 
you to observe tliat our business in lace is very gocnl 
this winter, our imitation Valenciennes and Caen 
Blonde being particularly in demand. It must be 
admitted that the flrst-mentione<l article is a won- 
derful imitation, and can be offereil much cheaper 
than the real. 

Awaiting further communications, 

I have the honour to remain. Sir, 
Yours very truly, 

Leon Tavel. 

Lyon, le 9 fSvner, 1891. 

M. Armand tils, k Paris. 

Monsieur, — Kn r^^ponse A votre honor^e du 5 
courant, j’ai Tavantage de vous faire part que j’ai 
pay6 les diff^ntes sommes que vous m’avez com- 
mises et que je vous en d6bite comme suit : — 

1* Selon le re^u ci-inclus de Ch. 

Aurigny de notre ville . fr. 328 26 c. 

2^ Bonifi^ 4 MM. James Barker 
A C**, d’Amiens, en compte 

couiBzit „ 1,311 40 „ 

8® Envoys 4 M. Martin le Tour- 
neur, F6camp par la diligmoe 
fr. 196 85 0 . 


Pour port et em- 

ballage . . fr. 1 65 c. fr. 197 60 o. 

Total . . fr. 1,837 16 c. 

le tout an 8 f6vrier. 

Je me suis charg6 volontiers du petit embarras 
que ces paiements m’ont donn4, et vous ne deves 
pas vous en inqui^ter. Cest avee plaisir que Je 
prends soin de vbs oommistiions et je serai oharm6 
qu’une affaire lucrative sur notre place vlenne s’offrir 
4 vous. Vous pourres 6tre assure que vos Int^rdta 
seront toujours I’objet de mes solns les phis scru- 
puleux. 

En vous r6f6rant 4 notre prix courant ci-inolut, je 
vous fais observer que notre dentellerie va parfnit^ 
ment bien cet hiver ; ce sont principaleraent nos 
Valenciennes et nos Blondes de Caen contrefaitea 
qui sont en grande vogue; mais fl faut avouer 
qu’on salt 4 merveille imiter les articles de cette 
categoric, et qu’on lea livre 4 beaucoup meillcur 
marchd que les originaux. 

En attendant vos communications ult^rieures, 

J’ai I’honneur d’f^tre, Monsieur, 

Votre tr^js-d^vou^, 

LIcon Tavkl. 

9 gfbrunr, 1891. 

^erm TImiant junr , ^art«. 

3n iBfantnjprtung (8r(^rtrn »cm 6 (urr maeft 4ft 
ttc SKuttotung; ift tie 9i((tnungen »tf folgt )u 3trcii 
iJafifn bejatlt t<it«. 

I. $(iut ctnliesciiber Ciuttung ven Gt ^turiqnkp 

tier . . . . . f«. 328 25 

II. ^rrrn 3amcf iBarfer k Go , {Rmienl, tm 

Gonto Gorrent gutgebraftt . „ 1,311 40 

III. Gaffa p<v Gi(b»ft an 4^erm tDlarttn le 

ioumeur, 8<famu, gefantt . f«. 195 85 

53affung unt ^ortf . . « 1'65 » 197'60 

SBertt 8 3cbrtiar. ^umma fl. 1,887*16 

3ft ntut ter flrinen SDiat', loelcte tiefe Jatittngfn 
verurfaftte, fetr feme untcriogen, unt fonnen ^ie tiurftbrr 
gan) rutig fetn 3ft 3tvc Ortnri mit IDcrgnflgrn aul, 
utir werte mtft fetr frrtien, tofiiii 0<t 'tne etntrAgtutc geftt^ft* 
lute 6i>eru(ation in unferm $lalK tartieten fottte. ^ie 
fonnen tarauf mtnen, taf 3ttt 3ntctf|fen flctl meine getntffen* 
tafrefie Rttfmetffatnfcit t«ten toertm. 

3nrem ift mtft etnliegentc $rcillt/lc tejiete, temrrte 
Ift, tat ttnfer (9ef<tdft in Sigen tn tiefem 9Dtnter fett gut 
unt erfrenen lift unfere floftatmungen SBalenetennel nnt Gain 
IBlonte ruter fredetten 91a<tfrage. fSHan muf |ttgeten, kaf 
ker erflerc Srtifel tine mntencUe Floftatmnng 49 uRk fUt vid 
hUiger all kcr eette ^ttfleUen Mit. 

3trrr meitrren Olittteilttngcn getodrtig {fiftne ift. 

^Mtoft^ungdood 

9ion Tasef. 
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32 .— Ackkowledoment of Bill of 
Lading, etc. 

T^ie Hague, July %th, 1891. 
Mossrs. Van Bteen, Only ton & Co., Rotterdam. 

Gentlemen, — We received, with your esteemed 
favour of the 16th inst., the bill of lading for — 
M & C, 18 bales of Tobacco shipped per Clara, but 
the bill of exchange of 

Florins 1,280, on Asher & Co., Frankfort, men- 
tioned in your letter as being enclosed, was wanting. 

We liasten to inform you of the fact, so that, if 
it is not a slight inadvertence merely, you may take 
the necessary measures to protect yourselves from 
loss. 

Having nothing further to add to-day, we beg 
leave to sign ourselves with respect, 

Gentlemen, your humble servants, 

J. Tebenaeu & Sons. 

La llayc, le Sijuillet, 1891. 
Messrs. Van Steen, Gniyten, & C“‘, {\ Uotterdani. 

Messieurs, — Nous rccCimes avec votre honor^'C du 
16 cournnt le connaissement jx^ur 18 balle.s de Tabac 
M & C par la Clara, charg6es ^ notre adrosse, mais 
la lettre de change dont vous parlez com me y 6tant 
incluse de 

Florins 1,280, sur Asher & C“‘, H Franckfort, ne 
s’y trouvait point. 

Nous nous empressons par cons6quent de vous en 
donner connaissance, afin que s’il n’yaqu’une petite 
erreur, vous fussioz les d6mnrche8 n6cessaires j)our 
vous garder d’une ixjrto. 

Nous n’avons ricn A. ajoutor au jourd’hui et sommes, 
Vos humbles serviteurs, 

J. Terenaku & Fils. 

9 3uli, 1891. 

^OerttK ©an ®tefn, (Snltpten & (5o.. Mottertam. 

(»etl?rte« .vom 16 curt, libcrbrat^tc uni CSonnaifffinent 
tlbec Ic (5, 18 ©aUen XabaT n CStnca ** vcrfd»»|ft, 
ter von 

Ouhrn 1,280 auf & Go. in Sranffurt, in 3trcni 
©rtef anfgrfUbrt, febltc. 

BBir beeilrn mil, ®ie bierven ju bcncnl^rtdittijen, tamit Sir 
tie ni^t^i^en Hlj^vire^rtn treffen fi*nncn urn vor ©erlufl ju 
fafll cl firt) mrt)i nur urn ctn ©erfe^n ^nnteln foUtc. 

O^ne me^c ffir ^eute, jeu^nen trie mit vorplglu^tr 
nc^tun^. 

3. Hcrcnacr k ©o^nc. 


83. — Letter announcing Refusal of 
Acceptance. 

Manchester, July Qth, 1891. 
Messrs. Walton Bros., Birmingham. 

Gentlemen, — As you wdll have seen by our tele- 
gram of this morning, which wo beg to condrm, 


Messrs. Dashwood k Co. have refused the pajment 
of their acceptance for • * 

£500, due to-day, 

stating they had not the necessary funds in con- 
sequence of tlie non-arrival of some remittances 
they expected. 

They promise, however, to honour your draft in a 
few days. We have had a protest made out, and 
sliall keep it together with your bill, awaiting your 
instructions whether you wish to have it returned 
or not. 

We are. Gentlemen, yours truly, 

James Anstbutheb k Co. 

Manohester, le 6 billet, 1891. 
Messieurs Walton Fr^res, A Birmingham. 

Messieurs, — Comme vous I’aurez appris par notre 
d6p6che t616graphique do ce matin, que nous vous 
conlirmons, Messieurs Dashwood k C‘® ont refuse le 
imiement de leur acceptation de 

£500, payable aujourd’hui, 
disant qn’ils n’avaient pas les fonds n^cessaires par 
suite de faute d’nrriv6e de quelques remises qu’ils 
attendaient. 

Ils promettent cependant de payer votre traite 
sous quelques jours. Nous avons fait faire le protet 
quo nous garderons avec I’efFet en attendant vos 
instructions, si nous devons vous le retoumer ou non. 

Recevez, Messieurs, nos salutations amicales, 
James Anstbutheb k C*®. 

aUUnc^cflcr, 6 3uli, 1891. 
-Gcrrcn ilBalton ©cuter, ©irmtng^ain. 

9l9r bc 9 AtU 3 cn ^icrmit unfer Jelegcamm ven ^utc frftb, aul 
tem @ie erfe^n l^abcn njcrtcn, J&cmn Ikifl^nMWb k Go. 
tic 3 u^iuni 3 3^ce« 9lccfbtl ven 

£500 ^cutc fAftig, 

vcm)ci 3 crtcn, untec bem ©ovgeben, ta§ fl« in Solge von Slul. 
blcibcu cimv 3 cr dlimcficn nu^t tic net^igcn (^Itcc in ^Aiitcn 
I^Atren. 

®tc vctfprcc^n Abrigcnf, 3^re Strattc in rintgrn iXagen 
ciiqiilofen. SBtr ^aben rincii ©rotefl veranloBt, unt nicrtcii 
ibn jufnnimcn mit 3btcr 2rattc bi^^iten, tvAbrenb tvir von 
3bncn j(u boten mvatten, cb mir tic ©avnere an ®ie jurud. 
fenten feUen otcr niebt. 

■Cwbacbtunglvcft, 

3amcl 9tnflcutber k Go. 


34.— Lettkb about Dishonoubeo Acceptance. 

Birmingham, July 7th, 1891, 
Messrs. Dashwood Ac Co., Manchester. 

Gentlemen, — We have just been informed, to our 
great surprise, by our banker that you refused the 
payment of your acceptance for 

£500, due yesterday, 

sa^ng you had not the necesswy funds to meet it. 
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At the bill was drawn at three mcmths from the 
*date of oar invoice, we are really much astonished 
to hear of your using: the above pretext, for you 
had plenty of time to provide the money. 

We hear that you promise to pay in a few days, 
and therefore allow you till the end of this week ; 
but if at that time the bill is not honoured, we shall 
be under the necessity of putting the matter into 
the hands of our solicitor. 

We are, Gentlemen, yours truly. 

J. A H. Walton. 

Bimiinghom, le 1 juillct, 1891. 
Messieurs Dashwood A C“‘, Manchester. 

Messieurs, — Nous venons d’apprendre ii notre 
grande surprise jjar notre banquier, que vous avcz 
ref usd le paiement de votre acceptation do 
£500, payable hier, 

en disant que vou.s n’aviez pas les fonds necessaires 
pour y faire honneur. 

L’eflfet dtant tird ^ trois mois de la date de notre 
facture, nous sommes vraimcnt tr6s-dtonn6a d’aj)- 
prendre que vous ayez donn6 ce prdtexte, car a oils 
nvez eu tout le temps de \ous procurer Targent. 

Comme Ton nous dcrit que vous prometU'z de 
fayer dans quelques jours, nous %'ous alloueron.s 
lusqu’A la fin de la scmaine ; niais si ^ cette 6f)oque la 
traite n’est pas pa} de, nous serons dans la ndcessitd 
de mettre I’affaire entre les mains de notre a\oud. 

Ncus vous prdsenions, Messieurs. 

Nos salutations eiupressdos, 

J. ii H. Walton. 

©trming^am, 7 3 u1l 1891. 
<^crt«n :Daf^ircot & Go , Slhituteflcr. 

©It tccTtfH focbtn unfcrcr qrcpcii Uterrafi^unq lurd» 
unffren tBanquicr tatcn bciwc^rtdjn^r, tjg tic Ba^Iuiig 
3^ 3lcc<ptl ron 

£.’)00, qcfltrn fJfiuj. 

rerwdgcrt tflbrn, imt tern tBcmcrfen tap ®ic tie not^igen 
Oidter tafur nu^it in '^Anten (fatten. 

J£)a tie Iratle 3 QJhmate tom I'dtum unfeter Sactura geiogen 
mar, flnt mir mirflu^ fc^ir erflaunt iibcr 3^re 9lu#rete, mdbrent 
Qiic toc^ genflgent deit }ur ^3efd>affuiig teP (SclteP fatten 

®tr ^oren, tap 8ic terfprac^cn in etntgen lagen )U )a^ten, 
tint (vmtUtgen tafur 3ett (nP {um Gnte tiefer SEDoepe, foUte 
ter ©edl^fet Wl tafcin nic^t eingeleft fein, fo werten wir un« 
gendt^igt fe^, tie unferm 9Ie(^t«ann>a(t )u ubergeten. 

9l<^tungPrc((, 

3 A Salton. 


35<— Lstteb on Refusal op Acceptance, etc. 

London^ June 1891. 
Messrs. Ronssel A Co., Paris. 

Gentlemen, — Confirming our letter of the 26th, 
we herewith beg to inform yon that the drawees of 


your remittance for 

£50 0 0 22;^ June 

have refused acceptance. 

We have therefore had this bill noted, and await 
your instructions by return, stating whether you 
wish the protest extended. 

We remain. Gentlemen, yours truly, 

G. Dallas A Co. 

Londtee, le dOjuin, 1891. 
Messieurs Roussel A C*®, 4 Paris. 

Messieurs, —En ^ous confirmant notre lettre da 
26, nous venons vous informer par la prdsonte que 
les tirds de ^otre remise do 

£50 0 0 au 22/25 juin 
ont refusd rarceptation. 

Nous aions done fait notifier cette traite, el 
attendons \os instructions par retour du courrier ti 
\ous ddvsirez la faire protester ou non. 

Recevez, Messieurs, nos sinccies salutations, 

G. Dallas A C*". 

I'onton, 30 3 uni, 1891. 

^erren fRouffd A Gd , %mt. 

lliitfr lycflAtiiunq unfcrc* Gtgfbntcii win 26 curr. I(iuu|« 
riditigen mic i^ic tap tic il^cjcgcncti 3(^rcr tXimrffe 

«on 

£50 txx 22/25 3um 
2lccci?t vcrwcigcrt ^abcti. 

©tr baben ta^cr ticfcn STcdfifd notiren laffen, uttb mvartai 
3brc umgcbcntfii 3nflnictioncn, ob mir ^Jroicfl vonu^mea Uffoi 
foficn 

^r(|a(|tunglwl(, 

<8. IDaUaf A G«. 


3G.— Letteh on Extension op Pkotest. 

London, July Hth, 1891. 
Messrs. Roussel A Co , Paris. 

Gentlemen, — In accordance with the instructiona 
contained in your fa\ our of yestenlay, wc have had 
the protest extended on }our remittance for 
£.50 0 0 payable June 25th, 
and we enclose it herewith, debiting your account 
with 5 6 for cost of same. 

We subjoin an excliange list, and are, 
Gentlemen, 

Yours faithfully, 

G. Dallas A Co. 

Londree, le Hjuillet, 1891. 
Messieurs Roussel ic Ci®, Paris. 

Messieurs.— Conforradment aux instruction* con- 
tenues dans votre honorde d’hier, nous avon* ftit 
faire le protdt fi votre remise de 

£50 0 0 au 25 juin, 

que nous vous remettons sous ce pH, ddbitant vofam 
compte de 5/6 poor frais. 
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Koni Tons adressons nne liste de change, et 
Voos galuons, Measieurs, 

Bien sinc^rement, 

G. Dallas dc C«. 

Sonbott, 8 3uH, 1891 

^(ttfn tRcuf^ti Sc (So., $ari<. 

«attt ten uni mit 3^em g«fhri^<n crt^Ucn 3n. 

finirtionen (ieicn tt>lr 3^w fllimeffc »on 
£50 pn 25 3um 

^ffllifn, unt> frnten 3^nen fciefdfce einliefltnb, inbem wit 3fr 
wctt^ ilonto mit 5/6 Jtoflen bclaftcn. 

SBit fUgcn unfctc (SurUtflc bei unt geu^nen, 
^o<^a(^tunglt)oIt, 

as. iLaltal Sc (So. 


«7.— Lbtteb on Suspension of Payment. 

London, Ja/nuary 0th, 1891. 
Messrs. Carlton tc Co., Manchester. 

Gentlemen, — Referring to our letter of yesterday, 
we beg to inform you that the creditors of Messrs. 
Chappie Sl Co. could not come to an understanding 
at the meeting which took place this morning, and 
that consequently the latter have been compelled 
to suspend payment. 

Wo therefore bog of you to send us by return of 
post the necessary documents stating your claims, 
so that we may get them registered at once. 

We are, Gentlemen, yours truly, 

Henry Dampieb & Co 

Londres, le 0 janvier, 1891. 
Messieurs Carlton Sc C‘«, A Manchester. 

Messieurs, — En vousr^Wrant A notre lettre d’hier, 
nous avons I’avantage de vous informer que les 
orAanoiers de Messieurs Chappie & C**? n’ont pu 
arriver A un arrangement A la reunion qui a cu lieu 
oe matin, et que consAquomment ces messieurs ont 
At 6 obliges de suspendre leurs paiemonts. 

Nous vous prions done de nous envoyer par retour 
da courrier les documents n^oessaires constatant 
votre cr 6 anoe, afin de les faire enrogistrer de suite. 

AgrAez, Messieurs, nos salutations empressAes, 
Henry Dampier Sc C*« 

Sonbon, 6 Sanuor, 1891. 
4kmn (Sorlton k (So., QKsnc^efler. 

9NU ] 6 <)Ugna^mc an unfer crv^ebenel (B^fhtgel erlauBon Wir 
am 3 ^ntn mitjui^ten, bag bit QrobUortn bet 4 >orwn (S^«b*Hc 
iefSo* W b« l||bute ilattgofunbcnen IBtrfammlung fU^ 
finlgm fwmtrn, unb bag bttft 8 tnna tn 80(90 boffon 
gtadefigt {leAh i^ da^Iungon oin)u(lcncn. 

Ctc awften uni ba^ mit glofhoonbung bio n^^igon $abtm 
atU S^rctt Jwberungon gogon bio 8 irmo otnfonbon, bomit wit 
ft fofiptt tinttagen (affm finnen. 

^oo^i^tunglood, 

^enrv iX)am(»tcr Sl (So. 


a8.<-LETTBB ON TBANSMISEION OF POWBB OF 
Attorney. • • 

Lyons, Febmwry 18IA, 1891. 
Messrs. Denbigh k Co., London. 

Gentlemen, — Taking advantage of your kind oiler 
to represent us at the creditors’ meeting of the 
estate of the Eau-de-Vie Company, Limited, we now 
beg to hand you the necessary powers of attorney 
and documents stating our claims. 

Fortunately, we are not interested to a very largo 
extent, and therefore do not wish to make any 
suggestions as to the winding-up, but leave it 
entirely in your hands to act for us and in our 
name as you may think proper. 

Agreeing beforehand to all you may be pleased 
to do for us in this matter. 

We remain, Gentlemen, yours truly, 

Alphonse Cartibb Sc Son. 

Lyon, U 18 fivrier, 1891. 
Messieurs Denbigh &: C‘®, A Londres. 

Messieurs, — Profitant de votre aimable offre de 
nous reprAsenter A la rAunion des crAanciers de la 
Compagniede I’Eau-de-Vie, SociAtA A responsabilitd 
lirnitAe, nous prenons la libcrtA de vous remettre,, 
sous ce pli, les pleiris pouvoirs et documents con- 
statant notre crAance. 

Nous ne sommes pas intAressAs, heureusement,. 
pour une forte somme, et pour cette raison nous 
nc dAsirons pas faire de suggestions relativement 
A la liquidation, prAfArant laisaer I’affaire entiAre- 
ment entre vos mains, et vous priant d’agir pour 
nous et en notre nom tout-A-fait d’aprfes votre 
opinion. 

Inutile de vous dire que nous approuvons d’avance 
tout ce qu’il vous plaira de faire pour nous dana 
cette affaire. 

Recevez, Messieurs, nos sincAres salutations, 

Alphonse Cartier k Fils. 

9Vcn. 18 gebruat, 1891. 
^txttn Denbigh k Co., 8onbon. 

©on 3btem gfltlgfn Bnerbuten uni bft bnr ©crfammluns 
ber ®(Aubtgor bet SRaffe „ 9au be ©ie (Somranp, Simlteb " jw 
oertteten, geme (Skbtauil) matbenb, erfauben wit niH ^iermit, 
Sbnen bie nbtbige ©oKmaifct fcwie bie ©abtere mit ttitferer 
Jtfage §u flberfmben. 

<0(fi<fIwtetwafe finb wIr nicbt mit etner febr grogen C^mnmr 
bet^eidgt, unb wanfe^en belbalb niibt. irgenb we((^ Bnbciit* 
ungen betteffi ber Siquibation )n maiden, gbettaffen cl mclmt^ 
ganj 3^nen, far nnl unb in unfetem 9lamcR 
(Irmefrcn votjugegen. 

SOtr ernartn uni im ©oraul mit atfen 3^ren ^i^cittm 
in biefer ciiwerflanben, unb $eu^iteii, 

^iN^i^tungloofl. 

« Blbgonff (Sartirv k Csfiu 
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ARCHITECTURE.— IX 

(CS9ii<in«Md>Vt»M 800 I 
ENGLISH GOTHIC 

As the introduction of the pointed arch and the 
changes consequent on its adoption took place first 
in France, and have been entered into at some 


to its elaborate and deeply out mouldings, and 
their complete contrast with the Norman style which 
preceded it, there exists In England that which ia 
known as the Transition style between the two, and 
which Rickman places as between 1154 and 1189. 
If It were placed ten years later in both oases, it 
would better accord in date with the examples 



fjg S4 — Halihblrv Catukdral. (from, a PUotograih by (i H il$on A Co , AUrUsen ) 


length in our last lesson, it will only be necessary, 
in deahng with English Gothic, to point out the 
principal differences which are found in the latter 
We may note that, whilst in France the terms 
thirteenth, fourteenth, and fifteenth century are 
usually adopted to define the limits of change in 
that country (though they are about half a century 
too late in the two first), in England we owe our 
nomenclature to the researches of the late Mr 
Thomas Rickman, who, in 1855, published a work in 
which he defined the gradual changes which had 
taken place in the development of English Gothic, 
and ascribed specific terms to each phase Earlv- 
English, from 1189 to 1272, Decorated, from 1272 
to 1377 , and Perpendicular to about the middle of 
the sixteenth century The two first, therefore, 
broadly speaking, lasted about a century each 
Owing, however, to the acute and strongly 
marked form of the lancet arch, which was the 
oharactenstio feature of the Barly>Siiglish style, 


existing The chief characters of the Transition or 
Semi-Norman style, as Rloxain calls it, are* — (1> 
The admixture of round and pxunted archea not in 
the sense as used in France, where the wider open* 
ing 18 spanned b\ a pointed arch, and the narrower 
by a circular arch, but, in fact, the contrary; the 
central arch of a doorway, for instance, will be 
circular and be flanked by two narrow niches with 
lancet arches the toji of each being on the same 
level (2) The more frequent use of mouldings in 
the arches instead of the nchly-carved conventional 
Norman ornament (3) The introduction of more 
elegant forms in the conventional foliag^ of 
capitals than is found in Norman work 
The finest example of the Transition and the* 
building in which the pointed arch was first iotrcK 
deced into England m the vaulting ribs, is found 
in the choir of Canterbury Cathedral Owing to m 
disastrous fire in 1174, that which was known 
the ** glorious choir of Conrad ” was burnt to tbw 
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ground. In the following year French and English 
artlfioerf were flummoned, and from them the 
nervice* of William of Bens were retained. If 
not the actual architect of Sens Cathedral he 
most have been one of the chief master masons 
there, and we might, therefore, expect to find, as 
is actually the case, some reflection of the style 
employed in that building. He carried out the 
first four bays of the choir eastward of the transept, 
and from the fact that English and French orna- 
ment is found in them we may assume that he had 
workmen under him of both nationalities. The 
work was continued by William the Englishman, 
“an industrious and ingenious monk,” who had 
been overseer of the masons. In the choir Itself 
William the Englishman retained the French 
features as set out by William of Sens, viz., the 
doable or twin columns, and the square abaci to the 
capitals, both of which exist at Sens, but in the 
eastern portion of the choir (known as the Trinity 
Chapel or Chapel of St. Thomas Beeket, and 
containing his shrine) ho enqdoyed circular arches 
Instead of pointed for the arches ojwning to the 
aisle. In the new crypt also, which had to bo 
erected under the Trinity Cimpel, he returned to 
the original distinctive feature of English work ns 
(’ompared with French, viz., the circular capital to 
the piers. There are other features in the tri- 
forium which show the early divergence between 
English and French Gothic. 

Another Transitional building is the circular 
porch of the Temple Church in London, which is con- 
temporary with the choir of Canterbury, having 
lieen consecrated in 1185. Here the abaci of the 
columns are square, and the arches and ribs all 
pointed ; thotriforium, however, and the clerestory 
windows above all retain the circular form of arch. 

Chichester Cathedral again, somewhat later than 
Canterbury, in its eastern portions shows the 
gradual change from Norman to Early-Knglish, 
and is a good example of Tmnsition w'ork, as are 
also the choir of Tynemouth Abbey, the Lady 
Chapel of Glastonbury Abbey, and Hexham Abbey. 

The first typical example of the Early- English 
style is found in the eastern transept and choir, 
and the east side of the groat transept of Lincoln 
Cathedral. Already in the Norman period the 
English cathedral shows a marked contrast to the 
Fr^ch in its great length when compared with its 
width ; whilst the general proportion of width to 
length in the latter is 1 to 4, in England it more 
often approaches 1 to 6. The great width of 
French cathedrals includes not only the nave and 
(uslcs, but chapels, which have been at a later 
twiod added on each side both of the nave and 
choir aisles. In England the additional altar since 
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was afforded, first, by a greater projection of the 
transepts, which could hold three altars on eaoh^ 
side (the French having only space for one), and, 
secondly, in an additional transept called the 
eastern transept. In English Norman cathedrals 
the apsidal termination is still kept to, and some- 
times with eastern chapels, such as are still preserved 
in Norwich 
and in Can- 
terbury, but 
from the thir- 
teenth century 
onwards tlie 
English archi- 
tects returned 
to an earlier 
plan, tlie 
square east 
end, which 
forms the most 
essential cha- 
racteristic in 
the cathedrals 
of the two \r 
countries. The \ 

English cath- \\ 
edrals were 
also, as a rule, 
built in a 
clo.se, 

the town, 
where, as iso- 
lated features, 
those double 
transepts ga\ e 
that play of 
light and shade which is requisite when thus placed ; 
the French cathedrals, on the other hand, were built 
in the midst of populous towns, and could only be 
seen down the narrow streets in their vicinity. An- 
other characteristic feature of English cathedrals is 
the great centnil tower, which rises on the “ cross- 
ing,” ns it is then called, viz., the intersection of the 
nave and transept, which is rarely found in France, 
and does not exist in any of the examples we have 
quoted, its place being taken by what is known as a 
JIhcht, a lofty construction in timber covered with 
leml, which is raiseil on the intersection of the 
nave and transept roofs. 

Returning again to Lincoln Cathedral, the eastern 
transept is the earliest example of that feature ; 
this and the choir may be looked upon as constitut- 
ing the first genuine example of English Gk>thic. 
Vte should be surprised to find so perfect a develop- 
ment of the style, and one which presents «o great 
a oont^t with French work of the same period. 


^ cji 0 L o s e I 

outside Salisbury Gathcurau 

, AikIIov CliniH'l , II nunp('rf(ir<l<’h>i]>p| ; l.Bp. 
Ill iiiKiii . ll|> .lori'lMi : .n Up. Itotfer; 4, Bp. 
Bonin iinini* , 5. l.nrd Huiifrorford ; S. I.ord 
Ht'Mii tun 7. Bp do In W.\ w , 8, wiiham Lonv- 
n>\uid ;m. Hu} Ui»)iup .iu. Rarl u( Snlinhitn II ; 
JI.Hii .John do Mnntnoiito. la, Wnltor lord 
Bnnporfurd; la, sir .lohn rhc>ne) . 14, Ksrl 
of Mnlnioti|iur\ ; IV Bi). W> \ iHe ; 1« Du.Mil- 
fuid . 17. Hir H MuiuiiOHnon : 18. Bp. Oflen de 
llndpt^rt * iw. Up HniiiiUun . 3U,£arl of Hert- 
ford , 31, Sir TliutnnH C>oi(fos 
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were it not for the fact that in the neighbouring 
dionaty of Yc^'kshire, so rich in ite abbevs, the monks 
had already been developing a style peculiar to 


mental sculpture (except the heads); this in the 
beauty of the drapery, the pure conventional treat- 
ment of the foliage, and the deep undercutting 



Fig. SO — M£.i.rosi!; Abbey. 


England, and of which boro we see the natural 
outcome. The chief characteristics are, first, the 
circular abacus to the capital instead of the Fren<’h 
square abacus ; second, the deep undercut mould- 
ing instead of the simple angle roll, as in France ; 
and third, the great difference in the sjstera of 
vaulting, which necessitated the use of ridge ribs 
at the apex of the vault, and intermediary ribs 
between the diagonal and the tran.svcrse or the 
wall rib. Both these features are found in Lincoln 
Cathedral, towards the close of the twelfth century. 
The transept, the naie, the upper part of the 
west front, the narthex, and a portion of the 
central tower were all carried out in the first half 
of the thirteenth century. The presbytery or angel- 
choir was completed in 1282, and this portion 
merges therefore in the second great division of 
English architecture, viz., the Decorated : com- 
menced, however, in 1270, it still retains the 
greater purity and simplicity of the Early-English 
style, and is in that sense more to be admired than 
the later development of the Decorated as found in 
the choir of Ely Cathedral built fifty years later. 
The most beautiful feature of this portion of the 
cathedral (Lincoln) is the north porcb, which still 
retains the greater portion of its figure ai^d oma- 


fully holds its own when compared with sculpture 
of the great French porches. 

Coming back to earlier periods, in the western 
porch of St Alban's Abbey, built 1195-1206, in the 
west Oaldee porch of Ely and in the north porch of 
Wells cathedrals, w'e find types of Sarly-Engllsh 
w’ork of great beauty. Wo have already drawn 
attention to the rnagniflconce of the western porches 
of the French cathedrals. Placed as these cathedrals 
were in the midst of towns, the French architects 
would seem to have attached more importance to 
those features which could bo seen from the streets 
leading to the cathedral. In England, on the 
contrary, where the cathedrals were placed in a 
close, the west part receives no more attention than 
the rest of the edifice ; in some cases, in fact, less, 
where, as abo\e stated, there is a porch on the north 
or south side. It is to this that perhaps we must 
attribute the great poverty of what in Franco is 
looked upon as the chief part. In the great porcb 
of the cathedral of Peterborough, however, overlook- 
ing the main approach to it from the town, we find 
one example of a grand English porch. It forms 
a narthex with three lofty arched openings rising 
to the height of the nave, flanked by two small 
towers. This was added to the Norman cathedral, 
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and does not accord with the lines of the original 
plan ; the central archway also, instead of being the 
most important, as leading to the nave, is narrower 
than the other two, and owing to some oonstmc- 
tional defects, has had the lower portion blocked 
np in the fourteenth century with a small porch 
which interferes materially with the uniformity of 
the three arches. Although we miss in this porch 
that figure sculpture which is the glory of the 
French cathedrals, the purity of its design, the scale 
which is given to the whole front by its subdivision 
and by the arcade work on the three gables which 
crown the porch, and the faces of the angle towers, 
give a Bi 2 se and majesty to this portal which raises 
it above the criticism which one is sometimes in- 
clined to pass on it. 

We have already described the ehevetf which in 
French cathedrals constitutes one of their most 
varied and beautiful features ; in marked contra- 
distinction we find in Durham Cathedral in the 
chapel of the nine altars, that which is known as 
the eastern transept, and which in this case, as 
also at Fountains Abbey, takes the place of the 
chevet, and gives additional accommodation for 
eastern altars. 

Still keeping to the earlier cathedrals, in the 
transept of York, built 1216-50, wo have one of the 
finest features of the Eurly-English period. Its 
total width, including aisles, is 93 feet, its length 
223 feet, and height to vault 99 feet. Its central 
vault is 46 feet in span, being the greatest width of 
any vault in England, though exceeded by many 
foreign examples. The north side of this transept 
is lighted by five lofty lanoet windows, 60 feet high, 
which are known as the Five Sisters of York ; they 
are filled with the original early glass, consisting 
of diaper patterns of great beauty. This type of 
window is quite unknown in France, and its general 
acceptance in England, in preference to the open 
traceried windows which already had spread over 
the French cathedrals, retarded here that develop- 
ment of window tracery which formed then the 
ascendant characteristic of the style. The first 
appearance in England is thought to be in Netlcy 
Abbey and in old St. Paul’s Cathedral, which may 
have preceded those which were erected in West- 
minster Abbey in 1263. 

The cathedrals to which we have already re- 
ferred, excepting York, were all founded under the 
direction of Norman bishops ; and, although there 
are others which possess characteristic features of 
the Early-Bnglish style, we may now pass on to the 
typical example of a cathedral founded and com- 
pleted within the period of that style. With the 
exception of the upper part of the tower and spire, 
of the doistert, and of the chapter house, Salisbury 


Cathedral, commenced in the year 1220, was com* 
pleted and consecrated in 1258, having thus takeq 
thirty-eight years to build (Fig. 34). It is a typical 
example of the style, not only in its design, bat in its 
isolated position in a close. It consists of a nave 
and aisles with north porch, transept with eastern 
aisle only, choir and aisles, eastern transept, retro- 
choir and aisles, and a square eastern chapel. 

In comparison with Amiens Cathedral, which was 
built about the same time, the latter covers an area 
of 71,000 square feet, as against 65,000 square feet; 
the vault of Amiens is 146 feet high, that of Salis- 
bury 85 feet. The bulk of one, in fact (or that 
which is known in architectural parlance as the 
cubical content), is double that of the other, 
and yet, although the length is about the same, the 
cathedral of Salisbury looks much the longer. 
This apparent length is given, not only by the 
greater number of subdivisions of the nave and 
choir, that is to say, the number of bays (of which 
there are twenty in Salisbury as against thirteen 
in Amiens), but by the much greater width of 
Amiens, with its double aisles, and which, by con- 
trast, lessens the length. It is true that in effect 
of immense internal space and height Amiens takes 
the first rank, but in apparent length Salisbury 
looks far longer, though the dimension of the two 
from east to west is in both cases nlK)ut 480 feet. 
The most beautiful portions of Salisbury are the 
east end — the grouping of the choir with its 
central and eastern transepts and the tower and 
spire, which, though of later date, harmonise per- 
fectly with the eiirlier structure ; the spire is the 
loftiest in England, rising 400 feet above the pave- 
ment of the church. The west front is poor in design, 
and its poverty is increased by the fact that it has 
lost nearly all its figure sculpture, and that portions 
of it are simply screens which rise above the aisle 
roofs. 

Wells Cathedral, in this respect, is free from 
shams ; the west front is flanke<l by two towers, 
which, if they had been completed, would have 
rendered it the finest in England. It fortunately 
also retains the greater portion of its figure sculp- 
ture, there being over 300 figures, of which half are 
life-size or colossal. We possess so little figure 
sculpture in England that the value of these 
examples in Wells Cathedral is enhanced, especially 
as they have been compared favourably by Flaxman 
and il^rofessor Cockerel with the contemporaneous 
work of Nicolb Pisano at Orvieto, and with the 
sculpture at Amiens. 

The cathedral of Lichfield, though wanting in 
figure sculpture, is more fortunate in the completion 
of its west front, and in the crowning of its two 
towers with spires, which, with the central tower 
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and ikpire ovtf the crowing of traiiBepi and heto, 
•forms a composition not found elsewhere. 

The other chief notable examples of the Early- 
English style are : the choir of Worcester 
Cathedral (120S-18) ; Elgin Cathedral, Soot- 
land (1224-44) ; Ripon Cathedral (1238-87) ; 
the choirs of Rochester Cathedral (1225-39), of 
Southwell (1233-94), of Glasgow (1242-88) ; the 
abbeys of Rivaolx, Whitby, and Tintern ; and 
last, though not least, the choir and transept 
of Westminster Abbey ( 1 246-69). Westminster 
Abbey is the only church in England in which 
the developed form of the chevet, as it exists 
in France, is carried out. Although the idea 
was borrowed from tliat country by Henry 
III., it was entrusted to English builders to 
erect in their own way ; the radiation of the 
chapels, the columns with their coupled shafts, 
the lancet arches with their deep undercut 
mouldings, and the setting out and building 
of the vault are all English. In the windows 
we perhaps find here the first introduction of 
tracery, unless the examples before quoted 
can be proved to have an earlier date. The 
chapter house and vestibule also date within 
the period above noted, as also the first bay of 
the nave. This bay served as the model on 
which the remainder was based, with such 
slight differences in the contour of the mould- 
ings and detail of ornament as the later periods 
necessitated, this uniformity of design being 
remarkable, because the western portions were 
not even finished in the fifteenth century, and 
yet to the casual observer the whole of the 
nave would appear to be of one period. This 
uniformity . •. not found in other w'ork ; already 
after the middle of the thirteenth century 
windows with two or more m allions, and with 
geometrical tracery in their heads, began to 
be introduced, the lancet arch gave way to 
the equilateral arch, and the proportions of 
the nave and other arches became less 
lofty. The changes which were being intro- 
duced were gradual, and form a kind of 
transition which eventually transforms the Early 
English into the Decorated style. The north 
transept, chapter house, and cloisters of Hereford 
(1275-82), Merton College, Oxford, and the Eleanor 
crosses throughout the country belong to this period. 
The full development of the Derated style is found 
in the Lady Chapel of Ely Cathedral (1321-#9), 
which is one of the most beautiful examples in 
England. The vaulting of this chapel constitutes 
what is known as a lieme vault. We have already 
alluded to the ridge and intermediary ribs which 
in the Barly-English work had been introdooed in 


contradistinotioin to the simple vanlthag in Franoe. 
The lieme rib is a decorative feature only carried 
across between the other main riba so as to form 


star patterns, the intersections being masked by 
bosses of foliage, which already, in the Esu'ly- 
English style, had been introduced to hide the 
intersections of the main and subsidiary ribs. The 
chief feature of Ely Cathedral, however, is the 
central octagonal lantern, the only example in 
England. 

The octagon dates between 1322-28, the lantern 
above it being completed in 1342. The first three 
western bays of the choir were built in 1342-fi2 in 
the rich elevated style, in which, however, the 
ornament approaches that of wedding oakaa^aikd 
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the carving of the foliage becomes a decided imita- 
tion of nature, and is out of keeping with its 
material. In this respect the ornament of Melrose 
Abbey (1377-99), is infinitely more beautiful, the 
foliage still conventional, but of the most delicate 
character (Fig. 30). Selby Abbey (1376), the nave of 
Beverly Minster, the church of St. Mary at Beverly, 
ore good examples of the Decorated style. The third 
phase of English Gothic is known as the Perpen- 
dicular or Rectilinear style; it must be looked 
upon as a reaction against the flowing forms of 
the Decorated in England and the Flamboyant 
style in France. At first the arches are equi- 
lateral, but they subsequently become four-centred. 
Windows are occasionally divided by horizontal 
beams called transoms, and the mullions — that is to 
say, the vertical divisions— frequently run straight 
up into the arch. The general tendency of the 
style is Into verticality, and the features which in 
the earlier periods give distinct horizontal lines, 
such as the triforium storey, are almost dispensed 
with. This is seen in the nave of Canterbury 
Cathedral, built 1380, and in Winchester Cathedral. 
New College, Oxford, and Winchester College, both 
built by William of Wykeham, are characteristic 
examples of that style, and the great east window 
of York is one of the finest examples of the Per- 
pendicular style. 

The multiplication of ribs, which had always 
formed one of the chief characteristics of English 
vaulting, and the introduction of the four*centred 
arch, led to a new construction of vault which is 
known as the fan -vault, and is peculiar to England. 
In the fan-vault all the ribs are of an equal radius, 
and rise to the same height ; when the compart- 
ments are square, as in the cloisters of Gloucester 
Cathedral (the earliest example of fan- vaulting), or 
in the retro-choir of Peterborough, the problem is a 
simple one ; it becomes more complicated whore, as 
in King’s College Chapel, Cambridge, they areas usual 
oblong (Fig. 37). In this case the central portion of 
the vault is supported on ribs of four centres, and as 
in so groat a width, 44 feet, the smaller ribs of the 
fan vault would appear unequal to the task, deep 
transverse ribs are thrown across, which somewhat 
clash with the fan- vaults at their springing. 

Our attention has hitherto been directed to 
cathedrals and churches, in the design and con- 
struction of which the real problems of the develop- 
ment of Gothio architecture were solved. The 
smaller churches and chapels derive their features 
mainly from the great ecclesiastical buildings 
ereot^ in the principal counties, and tbe same 
may be said of domestio or secular architecture, 
which follows on the same lines, except in certain 
chamoteristio features. The chief, and, in fact, 


almost the only architectural feature of the 
medieeval mansion (excepting the castles and keeps* 
erected for defensive purposes) was the great hall, 
the earliest example of which is found in Oakham 
Castle, Rutlandshire, dating from the close of the 
twelfth century. The largest dating from the close 
of the fourteenth century is that of St. Stephen’s, 
Westminster, being 234 feet long and 67 feet wide. 
These halls were always covered with timber roofs, 
sometimes celled half-way up, but as a rule open to 
the ridge, and known as open timber roofs. Similar 
roofs are also found in churches, where an abundant 
supply of timber suggested their employment or 
when on the score of expense the stone vault was 
beyond the resources of the builders. In the fifteenth 
century these open timber roofs are found in great 
abundance and variety, and the churches of Norfolk 
and Suffolk in particular still retain a number of 
beautiful features in the old hammer-beam roofs 
which cover the naves and aisles of their churches. 

In the baronial ball the chief feature is the bow 
window, which was introduced about the end of 
the fourteenth century, and which became in later 
perio<ls one of the chief characteristics of English 
Gothic architecture. The bow window generally 
lights tbe dais or raised portion at the end of the 
hall, where the lord of the mansion and his chief 
guests sat. It rises to the full height of the hall, and 
is subdivided by mullions and transoms, in respect 
of this latter feature (viz., the transom), differing 
from the church window, in which it rarely appears. 
One of the finest bow-windows is that which is 
found in Wolsey’s great hall at Hampton Court, 
and one of the earliest is in the castle at Cowdray 
in Kent. The principal mansions or castles of the 
middle ages still preserved are Warwick Castle, 
(1377-92) ; Stokesay Castle, Shropshire ; Haddon 
Hall, Derbyshire ; and the colleges of Oxford and 
Cambridge, which still retain a large number of their 
ancient halls with kitchens and otfier offices apper- 
taining thereto. The later phases of domestio 
Gothic architecture in England are generally known 
as Tudor work. 


POLITICAL ECONOMY.— V. 

iCorUinwd /romp. 278 .) 

DISTRIBUTION.-.(B) THE LABOURER’S SHARE (eoiU.X 
It is true indeed that man, like other animals, 
lives on plants or on other animals. The means of 
subsistenoe are derived by man, directly or eventu- 
ally (through tbe animals he eats), ^m plants, 
which multiply also. But they get tbeir subsistence 
from the earth and air, and these are certainly 
fixed quantities. So that some day, in the absence 
of oheqks, population mutt encroach on the means 
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of subristence. This truth was seen in early Greece, 
where the land of each community was very 
limited. Weakly children were often put to death, 
and as long as there was any suitable land left within 
reach, numbers of colonies were sent out. Savages 
see it even more clearly, because they depend little 
if at all on agriculture and much on hunting, and 
it is often difficult to increase the supply of food 
obtained in the latter way ; so that (as we have said) 
some tribes kill their superfluous female children. 
But it so happened that in Greece slavery was in- 
troduced early, and that there was always a large 
supply available (for various reasons, too many to 
state here) from barbarous countries. Thus it be- 
came cheaper to put slaves to work at agriculture 
and manufacture than to pay free labourers, and it 
was cheaper to import slaves than to raise them 
at home. Thus the free labourers were gradually 
crowded out by imported slaves, and the population 
seemed more likely to decrease than to ineretu^c. 
Still more was this the case in ancient Rome and 
Italy, and the decrease in their populations, as in 
that of Greece, was aided by the opening up of new 
countries to emigration — much of Western Asia 
Minor, North Africa, most of what is now France, 
Spain, and (latterly) Roumania — in all of which, 
however, manufacture was carried on by slaves, 
and in most of them, to a great extent, agricul- 
ture also; so that the free population of Rome, 
Greece, and Italy actually declined, and rewanls 
were sometimes given (in the shape of exemption 
from taxation) by the Roman emperors to men with 
large families. 

Famines, pestilences, and great wars too have 
checked the increase of population from t!ie earliest 
times to the present day, and it was only when 
these became less frequent that the natural 
tendency of population to increase was observerl. 
In ancient times, throughout the middle ages, and 
in the three centuries between their close and 
the French Revolution, when war was frequent and 
was the chief business of life to many of the govern- 
ing classes, it seemed as if greater population in a 
country only meant greater fighting power, and as 
if there were no fear of its ever being too large. 
The actual occasion for the statement of the 
economic view of population was given by a book, 
Godwin's Political Justice," written just after the 
French Revolution. This movement was essent iaily 
an uprising against the bad laws which kept the 
French agricultural population in a state of per- 
petual distress and want ; and many people hoped 
that with the removal of such laws, in France and 
ebewbere, distress and want would cease. An 
Snglishinan, William Godwin (best known in con- 
nection with the life of the p<^ Shelley) sketched 


the happy state of society that ho axpeoied would 
result. This provoked Malthus, an English clergy* 
man, to show, by an elaborate examination of 
history, tliat such a society as Godwin described 
would ultimately starve, because, with no want, no 
wars, and little disease, population would encroach 
on the means of subsistence. Malthus illustrated 
lus theory thus. Population, we find by observation, 
doubles itself in a shorter or longer period. But 
food does not ; its chief part, agricultural produce, 
could hardly be doubled or quadrupled, certainly not 
multiplied ten or twenty fold (unless, of course, as 
has happened since, new countries are constantly 
being ojKjned up—ond that process cannot go on 
for ever). Suppose, for the sake of argument, that 
pojmlation and food increased independently, and 
that the food existing now could bo doubled, ami 
could be increased at the same rate (which is very 
improbable) in each of the periods during which 
population was doubling Itself. Then we should 
have; — 

IlFXilNNtNO or 

i-Jritl iJecond. Thlnl. Fourtli. Fifth. 

Poimlation >1 2 4 8 10 

Fo-hI . . 1 2 9 4 6 

Thus there w'ould not be RkxI enough at the end 
of the second period, and, however much surplus 
food or food-producing capacity there may be at 
first, it is clear that population must soon over- 
take it unless kept down by pewit ivo checks — 
w'ar, famine, and disease — by poverty, or by the 
jfrudential check of refraining from marriage until 
one is likely to be able to support children. 

Malthus’ theory is sometimes met (by [>eople who 
ha\e not read his book) by simply saying that this has 
never happened yet. Malthus showed elaborately 
by an examination of the history of the world leAy 
it had never hapjiened yet, vix., l^ecause checks had 
always been too jxiwerful. But the positive chocks 
are clearly declining in importance. Wars now, 
though more destructive, are far less frequent than 
formerly ; disease is being overcome by discoveries 
in medicine, of which no one had the slightest con- 
ception till quite rec<.mtly. Sanitation was all but 
unknown till the present century, and the invention 
of railways and steamers has aboUsbed famine in 
civilised countries, except in small out-of-the way 
districts, where the means of communication are 
still bad. It has recently been calculated that the 
world, as a whole, will begin to be overcrowded 
about the end of the next century if population 
continues to increase at about its present rate. 
Will this produce the effect Malthas feared, scarcity 
and starvation T 

One of the most learned of economists, Mr. 
Edward Atkinson, an American, gives this answer 
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<‘*Di«trlbntioii of Produote,” p. 22) :—** First, no 
tnim jret knows the productive capacity of a 
•ingle acre of land anywhere in respect of food. 
Second, the whole existing population of the globe, 
•stixnated at fourteen hundred million persons, 
could find comfortable standing room within the 
limits of a field ten miles square. In a field twenty 
miles square they could all be seated and by the 
nse of telephones they could all be addressed by a 
•ingle speaker. Third ... we can raise grain 
enough on a small part of the territory of the 
United States to feed the world. ... As yet, 
therefore, the doctrine of Malthus has found only 
a limited application, where some local or temporary 
congestion of hnnian force has gathered. In this 
world there is somewhere and always enough.” 
The only questions are (he continues) Where is it 7 
and How to get it ? 

This, however, only puts off the evil day to an 
indefinitely remote date. More is to be hoped in 
the way of chocking the increase of population 
from a higher standard of comfort and an increase 
of wants. It is at present the poorest classes who 
are most reckless in marrying and undertaking the 
responsibilities of a family ; the fairly well-to-do 
do not marry until comparatively late in life, in 
order that they may have means to maintain their 
ordinary standard of comfort, to have the enjoy- 
ments they have been accustomed to have, and to 
give their children at least as good an education 
and as good chances in life as they have had them- 
selves. In some cases no doubt this is carried too 
for, as in France, where population just now is 
almost stationary ; but in tiie main, the simple rule 
of prudence not to marry till one con support a 
family is shown by political economy to be urgently 
necessary if the well-being of human society is to 
be maintained in the future. 

Now it is important to notice that with the 
advance of civilisation real wages — the real reward 
of labour, the commodities and enjoyments that 
the labourer can purchase with his money wages — 
constantly tend to increase. This is not merely 
because there is more wealth in the world, because 
this alone might be counteracted by the increase of 
population ; and it has been held, with some show 
of reason, that wages must be constantly falling to 
the minimum necessary for subsistence because of 
the increase of population. It is true that wages 
constantly tend to fall to this limit, but like a good 
many other tendencies in nature, this tendency is 
almost always checked. The waves of the sea 
constantly tend to a level, yet the winds and the 
tides and the ocean currents prevent the sea from 
being perfectly smooth at any time ; more often 
than not it is very much the reverse. So this 


tendency — which some Socialist writers have 
called **the iron law of wages’* because there, 
seemed to them to be no escape from it-^is 
generally counteracted, at least in great part, by 
the positive and preventive checks we have 
mentioned. 

Besides, the improvements in machinery and pro- 
cesses of manufacture tend to make all goods except 
raw material constantly less and less costly ; the com- 
petition of manufacturers brings down their prices, 
and the increase of demand often stimulates this 
competition. As the increase of demand may itself 
be due to a rise of wages, we have the surprising 
result that a rise of wages may help to make the 
world richer. Moreover, the competition between 
manufacturers tends to bring down their profits, 
and the increase of capital tends to make the use 
of capital cheaper, i.e. tends to bring down the 
interest or sum which the capitalist receives for 
lending it. So that, regarding the product of in- 
dustry as divided between labourer and capitalist, 
we may say that as civilihation progresses the 
labourers, as a body, tend to get a larger proportion 
of the product absolutely and relatively, while the 
capitalists' and employers’ share tends to diminish 
relatively — though it may increase absolutely 
because of the constant increase of wealth in the 
world. 

(C) THE CAPITALIST’S SHARE— PROFITS WITH 
INTEREST. 

The product of labour and capital in any trade is 
divided between labourer and capitalist in certain 
proportions, fixed by very complex conditions 
The chief of these are : the exchange value of the 
total product ; the power of the labourers to make 
a good bargain for themselves ; the share that the 
owner of the capital requires as compensation for 
its use and compensation for risk ; while a further 
share goes to the responsible manager of the 
business as “earnings of management,” whether 
the capital he uses is his own or not. 

Interest in practice covers compensation for use 
and compensation for risk. Sometimes there is 
virtually no risk, and then we may say we have 
pure interest. Thus we may regard an investment 
in English Consols as perfectly safe. If £100 so 
invested produces 2j per cent., and £100 invested 
on mortgage on a cotton mill produces 4 per 
cent., the extra per cent., or 258. per annum, 
may be taken as representing a sort of insuianoe 
premium against the loss of the whole or part of 
the £100, should the cotton trade permanently faXi 
off, or the machinery of the mill be superseded by 
new inventions. It is commonly said that ** intereat 
is the poDsideration paid for the use of mooicj* 
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We should rather way for the me of wealth a$ 
eajdtal* The lender might spend this wealth on 
^>pesent enjojments ; he prefers to abstain, and 
lend the wealth to someone who will use it pro- 
dnotively ; and as a reward for this abstinence he 
asks for a share of the product. 

Being compensation for the use of capital, interest 
will be determined partly by the supply of capital 
available, relatively to the demand for it. Scarcity 
of capital will mean a high rate, while as capital 
becomes more plentiful the rate will tend to fall. 

Now in early society and in the middle ages we 
find all interest or “ usury ** constantly denounced. 
The Jewish law forbade lending on interest except 
to strangers. “ Giving money on usury” is classed 
in the Psalms of David with deceit and slander. 
Constantly in the middle ages, interest or “ usury ” 
was denounced by the Church. “ U«ur>’ laws” wore 
passed at various times in the history of Enghuid. 
first prohibiting interest altogether, then fixing the 
maximum rate. In modern times, however, business 
could not get on without the ability to borrow wealth 
— whicli, of course, would not be lent wit hout some 
compensation, except as a pure matter of kindness 
or friendship. 

The fact is that the ancient and medifcval writers 
had a wholly different state of things before them 
from that of our own day. In an early society 
foreign immigrant-s were the first borrowers — those 
“ fugitive incomers ” we have spoken of ns victims 
of the blood feud. They could only live by getting 
land in some otiicr community and borrowing cattle 
and seed com to cultivate it. Being strangers in 
blood, the lenders did not mind making a hard 
bargain with them. But one of the community, as 
a rule, only borrowed when he had met with some 
misfortune — had lo.st his cattle or his crops. It was 
considered to be taking unfair advantage of his mis- 
fortunes to exact any reward for helping him out 
of them. And there was the same feeling through- 
out the middle ages in Europe, because borrow- 
ing was then almost always simply the resource of 
the distressed. But borrowing capital for com- 
mercial purposes is a very different matter. One 
man who has ability and knowledge but no capital 
sees a ch^ce of producing wealth in manufacture 
or agriculture, or bringing goods from abroad to sell 
at home — all actions of great utility to society. He 
borrows the capital to do so from someone else, 
paying him for the use of it, and repajring himself 
out of his profits. The modem systems of banking 
and credit enable large masses of wealth which 
would otherwise be lying idle to be used in the 
production of further wealth, for the great benefit 
of society. And they tend to enable the men 
who have the greatest ability in organising and 
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managing the prodnotion of wealth to uae that 
ability by getting c^pitaX to work with. But before 
this can be seen oommeroe and manttfaotore must 
be considerably advanoed. 

Even when the advantage to society of borrowing 
and lending was psurtly seen, it was sometimes 
attempted to fix the maximum rate of interest by 
“ usury laws.” Thus in Henry VII I.'s reign this rate 
was fixed at 10 per cent. ; in James I.’s at $ per 
cent.; in Queen Anne’s at 5 per cent. In fact, how- 
ever, such laws have been found useless. A person 
may want money for a specially ditticiilt enteiprise 
(e.g.t to develop some quite now invention), which 
if it succeeds will profit society. If no one will 
lend him the money at the legal rate, he will 
probably try to get it secretly above the legal 
rate. But if the law says that the courts ^ll 
not enforce the payment of interest above (say) 
10 jKir cent., this greatly increases the risk of loss 
to the lemlcr at a higher rate ; and so he will exact 
a much higher rate than if there were no legal 
limitation. 

The rate of interest in general clearly dei>onds on 
“dtMnand and supply.” If there is plenty of wealth 
to lend and few {Hjople who want to borrow, the 
lenders will take a low rate ratlicr than nothing. 
If there is an active competition for the use of 
\ve.alth as capital, high rates will la* offered. In 
practice, in England, tlie wealth that seeks jH'r- 
manent inve.stmerit sbinds rather apart from the 
mass of wealth deposit(*tl with bankers, who, having 
constantly to repay portions of the-se (Icqs^sits, can 
only lend (as a rule) for short fKiriods. 1 1 is t his hitter 
wealth, waiting to be lent, with which “ the Money 
Market ” is concerne<l ; and it is because both its 
amount and the number of p<jople who wish to 
borrow it vary very widely at different times that 
the “ Bank nitc of discount” (that is to say, the rate 
of inti'rest on loans for short pcrimls) fluctuates 
greatly, and differs widely from the rate of interest 
on permanent investments. 

This latter rate has fallen almost steadily through- 
out raotiern times. The market or average rates 
seem to have been slightly below the rates men- 
tioned above as legal In different reigns. Early in 
this century the large loans raised by our Govern- 
ment to pay for the war with France sent it up to 
nearly 6 per cent. Bince then it has gradually 
fallen, till now it is a little below 3 per cent. Of 
course, money lent for different trades will be lent 
at a different rate of interest, acconling to the 
supposed prospects of the trade ; and some bor- 
rowers will be charged higher rates than others 
because “ their credit is not so good,” that is, their 
prospect of being able to repay is less. ” Extra 
compensation for extra risk,” in fact, comes In to 
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increase the amounts paid in particular cases above 
the ordinary rate. The fall we see in history is 
clearly due to the increasing supply of capital, and 
to some extent to the diminution of risk in general 
caused by the better organisation of trade. In a 
ncm country interest is at first very high, because 
capital is scarce and there is much profitable use 
for it ; and as lenders often hesitate to invest their 
money in a distant place, they exact a high rate 
for its use. Thus while the rate in England on 
first-class security is from 3 to 4 per cent., it is (or 
was not long ago) 7 or 8 per cent, in Kansas, and 
16 per cent, in Tacoma, U.S. Of course, any groat 
destruction of capital— by a foreign invasion, for 
instance— would send the rate of interest up again 
till the capital lost should be replaced. 

As interest steadily tends to decline, some writers 
have supposed that we shall eventually reach a 
“stationary state,” when capital will produce so 
little interest that there will be no inducement to 
save any more. Whether even then people would 
cease to save is doubtful, because they now save 
not merely to got interest on their capital but to 
provide means for their children, or their old age. 
Indeed, n fall in tlie rate of interest may even 
make people save more. If the average rate of 
interest on sound investments was 4 per cent, a 
man who wanted to leave his family £400 a year 
would have to save £10,000. If it fell to 2 per 
cent, ho would liave to save £20,000 to leave them 
the same income. The fall of interest, however, 
is cbeokod by the opening up of new countries 
and new methods of production, which create more 
demand for capital, and by the occasional waste 
of capital in enterprises which prove unprofitable. 

(D) EARXING8 OF MANAGEMENT. 

Most English economists liavo assumed that the 
producer manages his own capital, and have 
lumped earnings of management and interest under 
“ Profits,” oalling the former “ wages for the labour 
of auporintondenoe.” But in modern trade the 
owner of the capital and the person who directs its 
use in production are often different people. The 
power to organise and manage a groat business 
successfully is (comparatively) a rare power, and 
under the modern system of commercial credit any 
man who seems likely to possess it can easily 
borrow enough capital to commence business. It 
is the possession of this organising ability that has 
enabled many men— in some parts of England, 
Prof. Marshall says, more than half the employers 
of labour—to become employers of labour them- 
selves, having begun os working men. 

This man has no recognised economic name. 
** Manager” usually means a paid servant ; “ under- 


taker,” used by Adam Smith, has a different mean- 
ing. Professor Walker, who first drew spedaU 
attention to the importance in production of this 
class of persons, suggests the French word entre- 
jrreneur, meaning the person who undertakes the 
risk and work of carrying on the business. 

Now, how are his receipts determined ? Professor 
Walker has shown that it is in a way analogous to 
the mode of determining rent. There are a certain 
number of employers in any trade whose business 
ability is just sufficient to keep them in the trade. 
They struggle on ; perhaps they own capital and 
just make the interest on it ; more often they waste 
their own or other people’s capital, go into bank- 
ruptcy, and start afresh to repeat the same course 
— trusting to luck to raise the profits of the trade 
generally for a time, and so give them a lift with 
the rest. Now, just os in the case of agricultural 
rent, the normal price of the goods produced in u 
trade will tend to bo fixed by the cost of produc- 
tion of that portion of them which is produced 
at the greatest disadvantage; that is, which is 
produced by those “ no-profit employers.” The 
abler men manage better, and so could sell for 
less; but if they can get the same price as is 
given for the goods produced by the no-profit em- 
ployers, why should they not take it ? The extra 
profit they make thus is due to their ability to 
jiroduce more cheaply. It is the surplus over cost 
of production on the margin of ability, just as 
agricultural rent is the surplus over cost of produc- 
tion on the margin of cultivation. Concisely we 
may call it “ rent of ability.” 

Now, the more “ no-profit employers ” there are, 
the severer will be the competition in the trade, 
and the greater, consequently, will be the disad- 
vantage at which they produce. The greater, there- 
fore, will be the price of the product, and the 
greater the profits, or “rent of ability,” of the abler 
employers. 


GREEK. — XVIII. 

[Continned from p. 273.J 

TUB PRESENT AND IMPERFECT ACTIVE OP 
CONTRACTED VERBS IN -««. 


Vocabulary. 


*Afiavp6tft I waste away, 
darken. 

’A/a^Afto, carelessness, 
disregard. 

*Atf0p^ivost •lit -oi', 

human. 

*Avo^^o^, -^f, outflow, 
source. 


I make equal 
(T<rof, equal). 

Znr^w, I seek. 

Z^A^, I desire, strive 
after. 

0ttbf, •a, -or, divine. 
Kotiwrta, -os, com- 
munity, participation, 



UHSSK. 


ooBu nnni on 
* • ooinmon). 

AifUtt *av, 6, hunger. 

'Op#^ 1 put upright, 
restore {ip06s, straight, 
upright). 

*^ 00 ^#^, Sw*p, who, 

which. 


I make like, 
compare (r^, 4^t and 
S>io«es, like). 

Tv^^, 1 make blind 
(rv^^s, blind). 

XmXnmt^ hardly, with 
difficulty. 


Exebcise 03. 

Translate into English 

1. KdWost Birtp 4 k Bdas Kotrmrieu fx** 

oUrt woyos ^ Ktfths Tit, olJr# 

6 apMvpol. 2. Kl <piklat ri fPti (rfrowrt 

cvpf^o/totovy. 3. XaAtirm diy rats rny ityoBny apMraU 
ilicroljfs robs 4w€dyovs. 4. Z^Aov, i vo?, robs 4<r$Kobs 
eol cd^poyoi tivipas. 5. 'H rvx’f! ir<iAAoi/t kokws wpdr^ 
royras ipBoT. C. TlKijBos Konwy r^y iyOrtponrlyy Co>)ty 
ofioopoi. 7. Oi ysoviox r^y troplttM (riKoisy. 


Exebcise 94. 

Translate inU) Greek • -- 

1. Thou wastest away thy strength. 2. Ho 
wastes away his strengtli. 3. O that boys would 
seek for learning. 4. Riches blind men. 5. Ho 
was freeing the captives. 6. They free their 
children. 7, Thou wast freeing thy father, a 
captive. 8. He restores the bad citizens. 9. 
Disregard of life blinds the foolish. 10. They 
two blinded their friends. 


THE PBE8EKT AND IMPEEFECT MIDDLE OB 
PASSIVE OF CONTBACTED VEBBS IN -oot. 

VOCABULABY. 


'Advyartfw, I am power- 
less. 

*AKpodofiai (with gen.), I 
hear, listen. 

^HfitpdBpofios, -ov, a 
day-runner, a courier. 

Meucdpios, •«, oy, happy. 


(Latin 
nuLchlna^ our machine), 
I construct, devise. 

'Tw 6 iril*a, -Arof, rb, a 
sandal, a shoe. 

Xpiopm. (Latin utor, with 
dat.), I use. 


Exebcisb 95. 

Translate into English ; — 

1. *0x0*' aBvyar^s ry xpV^^f bta^4ptts 

rov rtiyrtros: 2. £l>*'ovf A^f Kvstny tarot. 3. Ti^- 
fityot stdyros ^Soyrut $p6roi. 4. Ol AyBpwot voAAA 
pt'^xatdiyru, 5. Masc4Lpt6s 4trrty Sorts obolay oal yovy 
KoXtis. 6. *0 oyoA^t birb srdyrmy 
rtpMTm. 7. OZ 4ipt*pSSpoptot oia 4xpdyro bnoB^ptaoty 
4y rail S9ott. 

Exebcise 96. 

Translate into Greek 

1. Thou didst hear. 2. They were hearing. 3. 
He was hearing. 4. He hears. 5. Th^ devise. 
6w Th^ devised. 7. He uses. 8. You two use. 
9. They use. 10. Y^on were using. 11. He •was 


using. 12. They were using. 13. Thon art unaMa 
to use thy substance wisely. 14, Happy are thoee 
who use thoir substance wisely. 


THE PBESENT AND IMPEBrSCT MIDDLE OB 
PASSIVE OF CONTBACTED VBBBS IN -M*. 

VoCABULABY. 


'ASiircw, I act unjustly, 
1 do an injury. 

AlS4ofjuu, 1 am ashamed, 
I reverence. 

'AirioTfM, 1 believe not, 
trust not ; pauire, find 
no cretJit. 

'Av^Avoif, -•«», a solu- 
tion, dissolution, free- 
ing, termination. 

Adopat, I need, rec{uiro. 

*£AAf)r, -Tivof, 6, a Hel- 
lene, a Greek. 

"Erof, Ixouf, r 6 , a year. 

’Jo’xvpSs, -d, -<{*', strong. 

Karo^poyiv, I look down 
on, 1 despise ; jaast. 1 
am despised. 


Hto4w, 1 hate. 

*Chr«»t, so that [takes a 
subj. with the principal 
tenses, and an opt. 
with the historic ; also 
the future indicative 
after verbs denoting 
eare], 

XlKiiotoSf •«, * 00 , near ; 
ol nk4totoy, the near, 
jour neighbours or 
relatives. 

noAto^ic^**, 1 besiege. 

Tpola, ‘OS, 4i, Troy. 

^fi4o0, 1 frighten ; mid. I 
fear. 


Exebcise 97. 


Tran.slate into English : — 

1. TZ>*' iyoBby dybpo iroiov iroipoy. 2. Tby io’xopby 
St? wpuoy that Swtts ol wK^icrtoy aiSttyrat poAAoy 9 
<po$wyrat. 3. *Avlorovyrat ol \dAoi, aSty StkifSti^ttoty. 
4. Oi* Uepoat bwb rAy 'Zk\4\ymy 4piOo%>yro s«l sort* 
ippoyovyro. 5. 'O pn^by itSiomy obStybs Sttrtu ydpoo. 

6 . Tpola 84ko frtf bwb rAy 'Ekkijymy 4snktopitt«ro* 

7. MiiStlf tpo^tloSm Sdyaroy, awSkveiy wtucAy. 

A\B. — A^«ra irn,for ten yeari. Duration of time 
in Greek, as in Latin, is put in the accusative. 


Exebcise 98. 

Translate into Greek 

1. Despise not each other. 2. They find no 
credit. 3. Thou despisest the bad. 4. He was 
despised (while) despising. 5. He does wrong. 
6 Those who do wrong are wronged themselves. 
7. They fear death, the end of evils. 8. The 
citizens fear lest the city may be besieged. 9. 
They speak the truth. 


THE PRESENT AND IMPEBFXOT MIDDLE OB 
PASSIVE OF CONTRACTED VEBBS IN -om. 
VOCABULABY. 

*Ak$c^, -^Sf 4it power, *ZyayTtd 0 pmi (Latin ad* 
strength. oertor), I oppose, with- 

raypdtf, I make proud; stand. 

mid. I am proud. Znpidtt, I punish (fypm, 

Ankdm, 1 make clear, I punishment), 

manifest. ^ddpi^ oapmdff ht Aosh. 
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Ilifr« — /tifrf « nor— nor, the hand), 

neither — nor. 1 handle, compel, sub- 

I humble, due. 

humiliate. 

Exebcise 99. 

Tranwlate into English : — 

1. ^ov\oifA*9a rf <rapicl koI ro7s ird$9<rtp. 2. Toi^s 

fA^p ^iXovt iX9v9*p&fi9Pj 7oh$ X*^^*^/**®*- 

3 . yavpov fiitr* ^Xoinip. 4 . *0 

OmpippAp ro/ir§tpotro, 6. Ol ro7f iiyaBois ipaprio6fi9Pot 
A^iol §lirt ^ripLtovff9ai. 6. Ol trrpan&rcu inrh rup ^ap- 
fidpmp 49ovKovpro. 7 . Tidprtt kckoI (rifnolpro. 

Exebcise 100. 

Translate into Greek : — 

1. Bad men are enslaved to the flesh. 2. You 
free your enemies ; they do not free their friends. 
8. He is proud of (dat.) his substance. 4. The bad 
oppose the good, but the good are happy. 5. They 
were being punished. 6. They are (being) punished. 
7. We were punished. 8. You wore punished. 9 
May he who is proud of his wealth be speedily 
humbled. 

CONTRACTED VERBS WHICH, CONTRARY TO THE 
BULK, RETAIN THE SHORT VOWEL 

As in some uncontracted pure verbs, so in some 
contracted pure verbs, the short clmracteristic vowel 
of the root remains in the derived tenses. Most of 
these irregular verbs take er in the jierfect middle 
or passive and in the first aorist passive, as well as 
in the tenses thence formed. This fact is indicated 
by the form “ pass, with ir.” They arc the follow- 
ing 

(1) -dw. 

r«Ai(w, J latigh^ f ut. ytxAo’op.ai, aor. ^ycAdcra ; pass, 
with <r 

(commonly ixavpof), I drive, fut. i\i<rv 
(Attic iXA), aor. f^Adva. 

BAds), 7 eq^eeze, fut. exiew, etc. ; pass, with «r. 

KAdlif, 7 break, fut. icAdcrw, etc. ; pass, with <r. 

XoAdw, 7 relaa, unbind, fut. etc. ; pass, 

with <r. 

A«mac(w (commonly Sa/itd^iw), 7 tame (Lat. dotno), 
aor. dbdpAera. 

Hffpdw, 7 carry over, fut. irfpLrw, aor. Mpdaa; 
but wtptUf, 7 ffo over (intrans.), fut. irtpwet, 
aor. 4u9p6iea. 

XwdM, 7 draw aeunder (sjMum'), fut. swArw, etc. ; 
pass, with a. 

Sxdw, 7 Icoten, open, fut. <rxd<rw, etc. 

( 2 ) 

7 reverence, fut. mSieopmt, aor. 
perf. fB«c^. 

'As^ftai, 7 kealt fut. djcdao/aoi, aor. mid. kneedpairt 
p«rf. Htceeiuu^ 


*Ax4te,I ffrind, fut. iK4cu> (seldom dAdX perf . mid. 
or pass. kX^iXtcfiat, • * 

*Apic4wf I ifuffiee, fut. &pKt<ru, etc. ; pass, with e. 

*Efi4t0, 1 vomit, fut. ipiiotiA, etc., perf. act. 4/eiipuca, 
perf. mid. or pass, ipvbfitapuu. 

Z4w, I teethe, boil (intrans.) ; pass with r. 

H^ctf, 7 tcrape ; pass, with <r. 

T§x4u, I end, fut. rt a£ ; pass, with <r. 

'Tp4w, I tremble, fut. rp4e»t etc. Verbal adj- 
rp«-e-r4s. 

X4a>, I pour, 1 aor. 4x^a, perf. K4xiKa, perf. pass. 
x^X^Mut, aor. ixl^p- 

(3) -•«. 

*Ap6<a, 7 plough, fut. iip6(rtp, aor. fjpoea, perf. mid. 
or pass. hptipopMi, aor. pass. hp^Orjp. 

The following in some tenses have the long vowel,, 
in others the short one : — 

*Ewaip4a), 7 praite, fut. iTraip4eop.<u, aor. iir^PMoa, 
perf. twjfptKa, aor. pass. iirpp46r}p, but perf. 
raid, or pass 4‘irjiiprjpuu. 

A/p^w, 7 take, aor. pass. i^piOnv ; otherwise r\, as 
alphov, 

A4w, 7 hind, bhew, idijea, ISrfird/UTjp, but B^Bcxo, 
B<5f/Mai, 4b40rip ; fut pa^s Sc9^<ro/uat, for which 
the third future, btbheofxat, is commonly used. 

KaA«w, I call, fut. xaAw, aor. ^KdlAciro, but perf. 
ic4KXriKa, etc. 

Tlo^fw, J Jong for, ToO’fjcru, iro94)eoiiai, and 

^irJ^ccra, -KtuddriKa, ireir6$Tiiu.ai, 4iroB4e0ijr> 

tlop4<i> (Lat laboro), I labour, work, rrophcrw] but 
‘Kopiata, 7 shall be in pain ; irfw6priKa in both 
meanings ; mid. vopuoBai, to be fatigued, fut. 
nopifoofiai, etc. 

MODELS —ACTIVE. 


Tente 

Charactengtic a. 

( haractenstir c 

Characteristic o. 

Pros. 

Xir(da>)ei, 7 
draw apart. 

TtX{4-u)A, I end. 

*Ap(<{-w)«, J 
plough. 

Impf. 

ttnr(a-op')^p. 

IrtX^t-op^ovp. 

1lp(^o~op}ovp, 

Fut. 

<nrA<ro>, 

rtXA. 

hpdeot. 

Aor. 

^tnrdo'o. 

4rdX*cra. 

lipoea. 

Perf, 

HanrhHO. 

T«r«Aexa. 

hp~4lpOKSL 

Plup. 


4r*TtX4Kri. 

MIDDLE. 

dp-rtpdwfi- 

Pres. 

inr(d-o)«^ftai. 

T€A(^-o)oD-fMU. 

dp(d-o)oD-/uu. 

Impf. 

iarwC^d-oyd-firip. 

4r*X(4‘0^ov-fAiir. 

hpi6-o)o6-faiP. 

Fut. 

eedeofuu. 

rtXov/Mii, 

dpdeofAUA, 

Aor. 

icnta-ed-fAflp. 

drtXtodpnP- 

hpoedfutP^ 

Perf. 

tirwore-fiai. 

rtrdXteryai. 

hp*4lpofuu. 

Plup. 

itnrd-e-firip. 

^r«TfAfV/ii)x. 

PASSIVE. 

hg-sipd/uir. 

Aor. 

indeBnp. 

^r«A^<r^r. 

kpdBur^ 

Fut. 

ovatrBheofmi* 

T«A«<r^7o/iai. 


Yeabal adjeoUves : i 

nrcurrffos. rsXttrrdot. 
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The further flexions of fmtwfim, imrdefoiPt 
4rpr^x44ffun9^ are like mtKiXMvurfuu^ ite^- 
atXf^^ifv, already spoken of. 

The following contracted verbs take s' in the 
{Missive, though they lengthen the characteristic 
vowel in the tenses : namely — 

Nc«, I spin^ virncttfu and r^nj/uu, but irifijip. 

N^m, J heap Hp, pdytiiTfjLcu and Wny^, also 4v4is9nv. 

nxiw, I 9aiU wXtvurofJMt, IvAfi/dra, WwAttsto, w4~ 
Tktverfioif iw\.*v<r$riy. 

only in comjxsunds, as I carry outy 

iKppittrm. 

X6tOy I acciimulate, 

Xpdwy I yirc an oracnlar reijHmsCy 4xpn^<^V*'’ 

Xpiofuuy I VM, has m the perfect middle 
I hate needy but in the aorist jiassive 
I was used. 

On the contrary, iKiw, euyiw, alp4tt, 9 tot, and ipov 
do not take the <r, though the characteristic vowel, 
in the perfect middle or passive and in the aorist 
passive, remains short. 

VoCAbULABY 


'*A9o4jfiu»yy "oy (gen. -ovor), 
inexperienced, unskil* 
ful. 

'Ak^o/mk, I heal. 

*A«coAot;0c« (with dat ), 1 
follow, come after. 

*Ayt\*v0fpla, >ar, rj (a 
privative and ix^vdtpos, 
free, generous ; Latin 
yenerosus), illiberality 
(Latin tlhbei'alitas), 
penuriousness, sordid 
spirit. 

•Edv, I allow, permit. 

^EAicof, -owf, r6y a wound 
(Lat. uUnUy Eng. ulcer). 

•ittTpdr, -oC, d, a physi- 
cian. 

Kolptof, -a, -sv, season- 
able. 


Ko(r>icw, I adorn. 

Erdogoi, I gain, acquire ; 

tcfKTijfjtai, I possess 
Adyios, -a, -ov, eloquent 
[ Eloquent is from 
loquofy I s^ieak, as 
A<f*yioj 18 from Adyoj ] 
ViaK*94iVy ~6yos, d, a 
Macedonian. 

MijWtot#, never [with 
the iinfier. and the 
subj. aor. used im- 
peratively]. 

’08w'r<rfvf, -iwrjdjUlysscs 
nsyixp^s ~<L, -dv, jjoor. 
1iiawyiX6sy -Tj, -ov, silent. 
2 <^kIaAw, 1 trip up, I make 
totter. 

'T<|/dv, 1 elevate. 

XTjpdtf, I bereave. 


Exeecise 101. 

Translate into English — 

L Ol nepl Attpyl9eu> rpicuc6<rioi ytyyodut fiax4p.*roi 
WrtAfdrvrov. 2. lloAAovf ueucAs irpdrroyras 9)p$u<rt 
^ X^dAAfi dtctlysvs ovs kr n»xit- L 

“PdSta vdrrs Bsp rtXiatu. 5. Miti^wsrs ttplytty ddo^- 
psyas Mpat iitnps. 6. *0 notytr^t rby Koyuirseroy 
09vctr4a amyntXArstroy wsuolrttesy. 7. Ol iyoBol iyBpss 
‘srmrptBm ttmap^snaiy. 8. IIoAAol $tsicT7ifi4rst voAAd oh 
Bt* hfsKsvByplay. 9. Ol inisp49popM sittt ixpArro 
imsMiymaw Iw t<hs M««f. 10. Ol tserpol rh sKksi 4x4- 

ersyroL 11. *11 yKmrra aty^y Ksupiaw tcstcnijMrn aol 


y4pirrt maX r«V rlfufp 12, OMflt ftaivsv 

farr4«rttro. 

Xoee.--Ol wspX AtwviBav, lit tham ssrPmnd LmmiiMi 
Leonidas and his warriors), 

fizxBciai 103. 

Translate into Greek : — 

1. The good love and honour the good. ,3. Nbblo 
youths will follow virtue, fl. Alexander, the kbig 
of the Macedonians, conquered Darius, the king of 
the Persians. 4. The citisens accounted the general ^ 
worthy of great honour. 5. The war has bereaved 
the city of many citisens. 6. The enemy were 
conquered. 7. The physicians healed the wound. 
8. No one will gain praise by enjoyments. 9, All 
things have been well endetl. 


KEY TO EXERCISES. 

Ex. 89.—1. ApiMisranceii oft^n dfceivs the mind. 1 Let set 
K«in conquer thee. 8 I love \ irtue. 4. Often even s wicked 
men timquj'rs s gfKxl nisii Ouud men love virtue. S, Msay 
men die in the flower of their «ge. 7. Sitlier be silent, or epesk 
lietter thingM. 8 It is neoeaitary for atl men to die. tt. The 
fiiind »ee« end the mind hesm 10. us rush bravely agslast 
the enemy. Noltiiunt. 11. Unny e«t Iwfore tliey are hungry, and 
dnnk before they arc thinity 1 2. Fortune is no ally to the Idle 
(thoae who do nothiug). IS. IVriciM was thundering and ilght* 
ning, and putting (Ireeoe into ronfiudon. li. Would that all 
children would lo\e their {larenta 

Ex. HO. — 1. Kfairarf f. 2. 'F.fair«vf 8. 'Rfsirdva. 4. 
*E(airararoe. 5 'Kfsvarweri. 0 'Rvutwv. 7. ’Bvuaw^aK. S, 
*0<rrpanrro« vucf irayrof rov« woKtfuiovt. S. IlaiM*, lOl A l d*w- 
M«v. 11. Utitfutai. 12. Oi yvfiyMxai immityi. 18. *AsT|Nunn{* 
14 Bpoi^f 16. Tfit> n6Xtv yvrtititt*% IS Oi AyaSsl fr«i6tv 
>o»>t«c ayaiTMort. 17 'O ira»f ri^ dyafff . 18. sdrrav 

iyawft 10 'E««IeOi ai byrnyi. 

Ex. 01.— 1. A wicked man is unfortunate, even though bs 
prosper. 2. The best life is if )ou are master of your mlsd. 
8. It is more bei’omtiig to be silent than to speak. 4. Thiak 
that God sees wluitever you do. 6. A friend labouring wilh a 
friend lalmurn for himself. 6. lAst not mortal men think abovu 
the gods. 7. Let not him who is especially prosperous hi 
haughty 8 One who is in misfortun** should never despair, 
but C'Xp<H*t better things. 0. God assists him who lalMNtm 
10. Practise Justice in word and deed. 

Ex 02 - 1. Awo-Tvxtt. 2 XvTvxevwtr. 8. Etbrdgsvr dAA* 
ovs «v8at^^eove 4. AveTvx«i« 6. Kpdrsi veO dvisev. A. #Uet 
^(Aott evMwoeevtft 7. Ms Ptn^rhy Mpmm Mp 
8. ’ASvfiseeiv army ««s^ wpdrvMri. 0. 'Adv|M«ve. lO. ‘UMpiei. 
11 'O iraiv Tb 12. Tovf rife 8mafeiiys» i xmArm s 

4w€UMt & yo^. 


APPLIED MECHANICS.— XIIL 

iCoHtiniudp-om p. 282.) 

STRENGTH OF MATERIALS-^TERMS ‘"STRESS^ AKD 
“STRAIN'' DEFINED — SIMPLE TENSILE AND 
C50MPRE8SIVB STRESSES — HOOKE'S LAW — 
BLBMENTART BULSS-BXAlfPLES. 

“ Btbbnoth of materials ” is the name given to the 
subject which deals with those questions involvlag 
the proper sixe and shape to be given to vaiioas 
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parts of itmctures, the material of which those 
parte are composed, and loads to which th^ are 
sabjaoted, being known. The relations between 
load and dtjfitnuaiion^ or change of shape, form the 
central facts or laws of this part of applied mechanics ; 
indeed, we are here concerned chiefly with the laws 
of “ stress ” and “ strain of various kinds. 

“ Stress ” is the mutual action believed to take 
place between two bodies in contact, or between 
the particles of a body subjected to load. For 
instance, if we suspend a heavy weight from a piece 
of wire fastened to the ceiling, it is evident that 
across any imag^inary interface or cross-section the 
particles must act in such a way as to balance the 
pull of the load. This action we may image to 
ourselves as a mutual pull between the particles on 
the two sides of the section. Stress is generally 
measured in terms of applied force, and expressed 
as tbe/oroe jier unit area of cross-section, in such a 
case as that of a piece of material subjected to pull. 
The stress in this case is tensile stress. 

A short pillar supporting a load is subjected to 
stress of a similar kind if the lotul acts perfectly 
in the axis of the pillar ; the particles in this ca.se, 
however, may be supposed to jmsh instead of pull. 
This is termed oomjfressive stress. 

A third kind of stress is that due to a tangential 
force. The particles in this case are subjected to 
a mutual sliding action ; this is called shear stress, 
and the resulting action is termed shearing. A 
plate of iron whilst being shorn in the shearing- 
machine is subjected to this stress. The' only other 
stress to which wo shall refer is that exj>erienced by 
a body which is subjected to a uniform pressure, of 
the nature of fluid pressure, all over its surface. A 
small block of material immersed in the water in an 
hydraulic press has this kind of stress. It may be 
called hydrostatic^ or volumetric, stress. 

Snob of the stresses here referred to is, in an 
elastic solid — meaning thereby a solid which, when 
subjected to stress within certain limits, returns 
again to its original shape when the stress is with- 
drawn — accompanied by a certain change of shape 
or volume. This change of shape, or deformation, 
is termed strain. Tensile stress is accompanied by 
tensile strain, and the body increases in length in 
the direction of the stress. Compressive stress 
involves compressive strain, or shortening. Shear 
stress involves shear strain, or distortion of a 
peculiar kind, which may be illustrated in a way to 
which we shall presently refer; and hydrostatic 
stress is aocomponied by change of volume, or 
corresponding volumetric strain. Remember, then, 
that stress hss reference to loadL, and strain to de^ 
fsrwssdian. It Is very important to observe these 
diatinotions, as the terms are somewhat loosely 


used by many practical engineers. Stresses are 
usually expressed in pounds of force per hquare ineJ^ 
if section, strain being a mere ratio. 

The methods of estimating the strain In the 
various cases will now be explained. For instance, 
in the wire referred to as being subjected to tensile 
stress and strain, the strain is measured by the ralio 
of the increase of length to the original length of the 
specimen, or it is the fractional elongation of that 
portion of the specimen considered. 

Compressive strain is measured in a similar way, 
substituting decrease for increase of length. 

The way in which shear strain is measured will 
be best understood by reference to Fig. 75, in which 
a small prism of stuff is acted on 
by forces as shown, the result be- 
ing the production of shear strain, 
which is measured by the little 
angle (in radians) between the 
old position x y' of one side and 
its new position x Y. Since this 
angle is very small for ordinary 
forces and materials, its magnitude may be taken ns 
Y Y' 

^ ^ fired side of the 

prism, the ratio which nieasurt*s the shear strain is 
the atnount of motion of a particle in a direction 
gtarallel to the Jixed side, divided hij its distanez 
front that side. This is, as before, a mere ratio, and 
we may adopt any units we please for its measure- 
ment if the same units arc employed for both terms 
of the ratio. 

Volumetric strain has reference to change of 
bulk; and if produced by increase of hydrostatic 
pressure, it is measured by the ratio of the 
diminution of volume to the original volume, if 
the pressure diminishes, substitute increase for 
diminution in volume. 

HOOKE’S LAW. 

Hooke, about the year 167C, first enunciated hi.^ 
celebrated law, deduced from certain experimental 
observations— the law being tliat, within the limits 
of stress for which the material is perfectly elastic, 
Stress is proportional to Strain. 

If we apply Hooke’s law to each of the kinds of 
stress and strain we have been dealing with, it tells 
us that in each case 

Stress « strain multiplied hy a certain coefficient or 
multiplier. 

For tensile or compressive stress and strain, the 
rule becomes — 

Stress as E X straiu, 

where E is a coefficient or modulus, generally called 
** Young’s modulus of elasticity.” It is difltoent for 
different materials, but the same for tension and 
compression in most materials. 
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For fibear stress and strain tbe law i8-~> 

* Btren » N x ftxmin, 

where N is the “ modnlns of rigidity,’* or modulus 
of torsional elasticity of the stuff. 

For the remaining kind of stress and strain 
referred to the law is— 

strew s= K X Mtrsiii, 

where K is the “modulus of cubic compressi- 
bility.** 

All these moduli arc generally exj^resscd in lb. 
per square inch; in other words, the mo^lulus is 
really that stress which would produce unit strain 
if the stuff remained elastic. For instance, in the 
c^e of a tie-rod the modulus e is that tensile stress 
which would make the elongation e^ual to the 
original length If we can imagine any material ns 
being elastic for such a high stress. Of the three 
moduli, that of mo-st imiKjrtance in engineering 
calculations is Young's modulus. Tlie following 
table gives average values of the moduli for a few 
materials : — 

MODULI OF ELASTICITY 


Material. 1 

E 

N 

K 

Iron, cast . . ^ 

\ ! 

17.000. 000 

27.000. 000 

0,300,000 

14,000, 0(K» 

„ wrought 


10,500,000 

20,000,000 

( 1 

29,000,000 

Steel, niiUl . . 1 

.S0.000,(KM> 

11,0(X),000 


„ tenij)crfil . i 

3o,0(»0,0(K) 

1.1,000,000 

2<i.O(M>,000 

Braas 

12 000,000 

S.WKl.OOO 

Copier . 

15,000,000 


‘ 24.000,000 

PlioMphor broiue . ' 

1.3, .000, 000 ! 

5,400,000 1 

i — 

Aluniiiiuini bronze | 

14,800,000 ' 

' — 

— 

Out! metal 

11,500,000 1 

I ”” 1 


Wood, yelJ»>w pint* 

1,400,000 I 

00,000 1 

[ — 

„ pitclj ]une 1 

2,000,(K)0 


“ 

,, oak . . ' 

1,800, (KK) 

82,000 1 

— 

Water . . .1 

1 

“ ' 

SOO.O'X) 


ULTIMATE AND PROOF STRESSES. 

The ultimate ttrcM, or strength, of any material 
is the intensity of stress, of any given kind, required 
to produce fracture. It is estimated as if the section 
of tbe material remained of the same size up to the 
breaking, which is not the ca.se, as the section, in 
the case of tensile stress, for instance, usually 
diminishes before fracture takes place. 

Tbe proof stress, or elastic strength, of any 
material is the greatest stress the material will 
bear repeatedly without taking a “ permanent set,” 
or without permanently changing in shape. 

Tbe working stress is that stress which is con- 
sidered permissible in practice, and is usually found 
by dividing tbe ultimate or breaking stress by a 
number called the factor of safety. It appears, 
however, that the practice of French engineers of 
allowing as working stress a certain fraction ^f the 


elastic stress, is more consistent with theory. The 
factor of safety in both oases most be determined 
by experience. 

Our knowledge of the ultimate and proof stresses 
of various materials, and of their behaviour under 
load, is mainly due to experiments which have 
been carried out by the aid of testing^roachines 
designed for the particular purpose. Our space 
does not admit of a very detailed description of any 
of these, or of the various methods of applying and 
measuring the loads or stresses and the correspond- 
ing strains. The form of testing-machine for such 
materials as iron and steel most in favour in this 
country acts somewhat on tlio principle of the 
machine which will now be described. In Fig. 76 a 
hinglc-levor testing-machine of the type most used 
for testing iron tind steel in large ironworks, and 
also in the laboratories of onginewingaad technical 
colleges, is hhown. The student will have no difflenUy 
in undersLualing llie action of the mm’hine. The 
sj>ccimenflis connected by proffer grijqnng arrange- 
ments yy at one end to the short arm of n strong 
lever L, the fulcrum of wliich is nearly over the 
centre of the strong ccntnil supptjrt, and at tho 
other to a iK>werful cross-hexid connected with tho 
ram of an hydraulic press, the pump of which is 
worked by a btlt thmugh spur- gearing and a pair 
of screws, which arrangement stea<lily presses tho 
w;iter without pulsation out of tho pump-bnrrel 
into the straining cylinder. The moment of tho 
pull in the specimen is balanced by the moment 
of th<‘ movable weight W', which is rolled along tho 
lever by a screw and worin-whec*l (ru»t shown), tho 
screw lH.*ing worked by the spur-wljeels tm a driven 
through tho bevel-wheels n, either by stmm power 
from the pulh*y P or by the hand- wheel 11. *rhe 
lever L is continuoil in the direction of »/, and 
the movable weight starts at its zero jKjsif ion from f* 
point on this end of the lever, at which it balances 
the excess weight of the longer end of the lever, 
an upright standard R laung provided to prevent 
too great a descent of that end of the lever when 
the specimen breaks. The machine is here shown 
arranged for tensile tests, ns its action is then 
more easily undcrstoofl, but it can also be arranged 
for compressive and bending tests. 

This machine has been supplied by the makers, 
Messrs. Joshua Buckton and Co., of I.<eeds, to many 
large ironworks and engineering college lal>oratorioi* : 
among others, to the Central Institution of the City 
and Guilds of London Institute; in that case, a 
100-ton machine— i.^., a machine capable of applying 
a pull equal to the weight of KX) tons to the specimen, 
*rhe various methods of measuring the strains corre- 
sponding to different applied loads we need not here 
enter into ; that adopted by Professor Unwin in 
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connection with the 100-ton machine just referred 
to is a semi-automatic recording method.* 

8TBEgB>8TBAlN DIAOBAM8. 

The curve connecting stress and strain is found 
by experiment to be a fairly straight line for loads 


With the “ fatigue ” of materials we have not space, 
to deal, nor with such facts as the raising of tlfe 
elastic limit by the application of a load slightly 
exceeding the old limit, nor the influence on the 
shape of the curve, of the time-rate of application 
of the load. In regard to the “ fatigue ** of metals, 



Fig. 70. 


not exceeding the elastic limit, especially in the 
case of such materials as wrought-iron and steel. 
Such a curve as that shown in Fig. 77 would lie 
obtained in testing these materials, especially if 
wue curve be automatically drawn by a suitable 
autographic recording-apparatus. 

It will be seen that up to a point A the line is 
almost exactly straight, showing agreement with 
Hooke's law. Between A and B there is a slight 
curvature, and at B there is (especially for ham- 
mered or rolled specimens) a peculiar deflection in 
the curve ; this has been called the “ yield point,” 
and is probably the record of a physical condition due 
to the hammering or rolling to which the specimen 
has been subjected. The maximum load is reached 
at 0 (which has been called the “plastic limit” 
by Professor Unwin), the specimen, if in tension, 
drawing out locally from b to c, and breaking at d. 
Diagrams like this have done a great deal to enlighten 
us as to the behaviour of materials under stress. 

* For further dosorlptiou of this method and valuable in- 
ftnnnatloii ou the suhiect, ise “The Testing of Matoriala of 
Goostruotioa,'* by Prof. Unwin, F.R.8. 


it has been shown by Sir W. Thomson that a wire 
supporting a weight, when kept vibrating with a 



Fig. 77. 

circular reoifuocating motion, showed increased 
sluggishness, due probably to increased internal 
viscosity, as time went on ; but that, if allowed to 




AFFLIBD MECHANIC?S, 


I rest, its original elasticity was regained. Materials 
like iron and steel only stand a comparatively small 
stress if that stress aUematei, say, from tension to 
compression. 

By means of testing-machines of the types 
referred to, values of the ultimate and proof 
stresses of various useful materials have been 
obtained. The following table gives average values 
for some of the materials most m use in engineering 
construction. These values have been selected from 
various authonties ; for the most part from Professor 
Ewing’s article on ‘‘ The Strength of Materials,” m 
the Bncyclopcbdui Britcmmca 


ULTIMATE STRESSES {Pound* per *quare inch) 


Material 


Cast iron 

Wrought li on platt s > 
along the til >rt I 

Wr«JUgTit inm plaits l 
acroHH tht fll rt ) 

Wrought iron Iwrs 
M "If** 

Steel plates, mi hi 
Axle and rail 8te( i 

Finest chrome ami ( 
tungsten eUtls 

Steel piano wue 
Copi»er, cast 
,, rolled 
„ wire 
Braaa 
, win 

riioaphor bronzt 

«• M 

Manganese bnjTiz«> 
Timber—. 


Tensile 

Coin- 

preasive 

16 bOO 

94,000 

64.000 , 


' 

60,000 

44,800 

56,000 L 

7H,00<» 1 

— 

67,000 ! 

— 

80 000 
loo.ooo 

) 

to 

^ _ 

180,000 

) 

300 (HK) 

— 

Jt> lOo 

78 000 

J >,000 

_ 

OJ.OOo 

_ 

>01^ 

11 200 

^tO.OOO 

— 

4 > 000 1 

— 

74 000 1 

} 

Ot 1 


150,000 , 

07,000 

) 


Shearing 


24,tK)0 

I 4^,000 

)■ t<» 

60,000 


About 60,000 
OO.OOO 


About *wme 
as teiiMilr 


Tellow pine . 
Pitch pine 
Oak 


C 

1 


3,3.60 

to 

7 600 
9 fX)0 
7 000 
to 

16,000 


I 6 600 


) 

i 


9,000 


2.500 


PRACTICAL ILLUSTRATIONS AND EXAMPLES 
The student can very easilv arrange a simple 
apparatus whereby the connection between tensile 
stress and strain may be illustrated Let him 
fasten one end of a piece of wire to a beam or other 
suitable support, and load the wire at the other end 
with a regularly increasing series of weights, ob- 
serving the 1 jngthening of the wire corresponding to 
each load by means of verniers Fig 78 shows a 
suitable arrangement It will be found that when 
the several values of load and the corresponding 
elongations are plotted on squared paper, a curve 
is obtained which is fairly straight for some 
distance from the origin, showing that within 
certain limits len^tkeninq is proportional to load, 
which is really Hooke’s law. The elongation should 
be measured two verniers, fastened respectively 


m 

at some distance from the ends of the wire, the 
length of wire between the vemiere only being con* 
sidered ; the dtffsrmee of the motions of the two 
verniers divided by this length will then be the 
strain. 

The problem of designing a pieoe of any structure 
so as to resist compressiou is not so simple as if the 



Fig 78. 


stress were tensile In the case of a tie, the i 
of crou-sectton is the all-important consideration, 
its shape not being of much importance. In the 
case of a strut, not only must the section be of 
sufficient area, it must also be of a suitable shape 
to prevent deflection or bending. The question 
occurs to one here why should a strut bend Utcrally ? 
Well, if the stmt were perfect and perfectly loaded 
it would not deflect till just on the point of breaking, 
when it would suddenly bend and break. 

But stmts in practice are never perfect, either in 
homogeneity or in axiality of load, and hence we 
have a gradually increasing deflection as the load 
is increased. 

If a tie is originally a little bent the load tends 
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to straighten it ; whereas if a strut has an initial 
doilectioU) the load incrcasei this defect ; in other 
words, a tie is lu ttahle and a strut in imttable 
oquilihrium. It is only when a strut is $hort in 
comparison to its lateral dimensions that its strength 
may with any degree of accuracy bo calculated by 
the rules for simple compressive stress. 

In the case of shear stress and strain, a rough 
illustration of what takes place may be arranged (as 
shown in Fig. 7i>) by fastening a prism of some 


Numebical Examples. 

1. A WTOught-iron bar used as a tie-rod has tS 
withstand a pull of 20 tons ; find the proper area of 
its cross-section from the limits of stress given in 
the table on p. 345, and using 5 as a factor of 
safety. 

Referring to the table, the ultimate stress for 
wrought-iron bars is 56000 lb. per square Inch ; 
56000 

hence, the safe stress is — ^ — , or 11290 lb. per 
5 



square inch. 

load 

Area of section 
2 0 X 22 40 
11200 


Or, 


as stress = 11200, 
s= area required. 


Hence the required area is 4 square inches. 

2. If the tie-rod in the previous example 
is of circular section, find its diameter. 

The area of a circle d inches in diameter 
is ‘7854 X s(iuare inches ; in this case, 
therefore, 

4 = •7854ct», 


Or, 



= d, wliencc d = 2‘256 inches. 


rig. 70 . 

yielding material like india-rubber to a table, and 
acting on one of its faces by a tangential force. 
In the figure, a rectangular block of india-rubber 
G F z II is fastened to a table, and a board A B is 
attached to one edge with strong cement ; the board 
being pulled by a liorizontal force, approximate 
sheai' strain being produced if the length F G of 
the prism is great in comparison witii its depth G ii. 
The shear stress is estimated by dividing the total 
liorizontal force (in this case the susjxmded weight) 
by the area of the india-rubber in square inches at 
the place where it touches the board. The shear 
strain is the corresponding motion y y' divided by 
the distance y' X, both in the same units. 

If corresponding values of shear stress and shear 
strain be plotted on squared paper, a fairly straight 
line is obtained, showing that up to a certain load 
Hooke's law is true. Part of t he motion, however, 
is due to bending, and the cxi>erimcnt cannot bt' 
considered os more than a rough illustration of 
what really takes place in a material subjected to 
shearing forces. 

No simple illustration of the laws of oubic com- 
pressibility can be arranged. With the piezometer 
(an apparatus described in most books on natural 
philosophy) experiments of this nature may be 
carried out. The practical bearing of the laws of 
stress and strain, which have been very briefly 
introduced to the reader's notice, will be shown in 
the following examples. 


Note — The following is a convenient rule 
for finding the diameter of a circle of which 
the area is given * — 

d = 1*128 V ii %/ A marly, 
where A is tlie area. 

3. A weight of 60 lb. is suspended by a wrought- 
iron wire ; find the diameter of the thinnest wire 
which can be used with safety, the factor of safety 
lH.‘ing as in Example 1. Stress as per table. 

Answer, = 06 inch. 

4. Find the amount the last wire will elongate 
w’hen loaded, its length being 20 feet and E = 
29000000. 

The stress is 15600 lb. per square inch. 

StrcKs = E X htraiu, 

Oi 16000 = 20000000 X strain, 

Whence strain » = ‘0005379. 

Now strain is the fraction of its length by which 
the wire gets longer ; in other words, every foot 
elongates *0005379 of a foot, or 20 feet elongate 
*0005379 X 20 of a foot. 

Or *0005379 x 240 of one inch = ‘129 inch, the elongation 
requiretl. 

5. Find the elongation of a steel bar 2 inches 
square and 40 feet long, when subjected to a pull 
of 40 tons. K = 30000000. Answer, *358 inch. 

6. The diameter of the piston of a steam-engine 
is 12 inches, the diameter of its rod (which is of 
steel) 1 J inches ; if the space in the cylinder round 
the pik.ton-rod is put in communication with a boiler 
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oo nt a lning steam at a pressture of 80 lb. per square 
*ipoh, find the lengthening of the piston-rod just 
before motion occurs. The length of the piston-rod 
is 5 feet. Answer, *00736 inch. 

7. Find the safe load on a circular iron rivet 
1 inch in diameter, it being in “ single shear ** — 
i,e., so fixed as to be likely to shear at one section 
only. The ultimate shear stress may be taken ns 
22 tons per square inch, and the factor of safety 6, 
used as before. Answer, 7740*8 lb. 

8. A pine beam 3 inches 
broad and 11 inches deep pro- 
jects 1 foot from a wall, into 
which it is firmly built, and 
bears a load of 2 tons at its 
outer end ; find the deflection 
2 tone shearing. 

N = 90000. 

Referring to Fig. 80, we rnny 
consider the load of 2 tons 
as acting uniformly over the end of the beam, 
which is 11 X 3 = H.'{ square inches in area. Hence 
2 X 2240 

shear stress = — — = 13G lb. jx'r square inch 
nearly. But shear stress ~ n x shear strain. 

Let X inches be the deflection required, then 
the shear strain ; 




from which x — *018 inch, the deflection requiro<l 

9. The two halves of a flange coupling, which 
has to transmit 60 horse-power at KX) revolutions 
per minute, are fastened together by four wrought - 
iron bolts, the centre of each bolt being 6 inches 
from the centre of the shaft. Taking the same 
stress and factor as in Example 7, find the smallest 
sectional area which will be sufficient for each bolt, 
supposing the coupling to have only to transmit the 
power steadily, and not to be subjected to shocks. 

Let a square inches = the required area. Then 
a X 9866 is the greatest force each bolt will bear ; 
and a x 9866 x ^~a x 4928 is the moment of 
this force about the centre of the shaft in pound- 
feet, and four times this is the total* torque or 
turning moment. 


Bnt torque x 2ir x No. of revolutions per rainnt 
» home-power. 

ienoe, 

a X 4928 x 4 x 2 x 8*14IS x 100 ^ 

mm = 


from which a = *16 of a square inch nearly. 

10. Find the new volume which 1 cubic foot of 
water assumes after it has been subjected to a 
pressure of 3 tons per square inch in an hydraulic 
press. K = 300000. Answer, *9776 cubic fo^. 
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JBREOULAR VERBS OF THE SECOND CONJUGATION. 

Verbs ending in •ere ore of two sorts. The first 
have their present indefinite long, such ns Wrs, 
caMre, etc.; the second short, such ns ateirhere^ 
amoectre, etc. 

I. lRRKOUI.AU VKUBS ENDING IN -ire LONG. 
The irregular verb poUrtf to bo able, is thus con- 
jugated : — 

iNnrr. Simple Itutts. /*rw, Pot^ro, foUuW*.— Fir«i. 

Put^iMio, nble.—I'tiMt Ihirt. Potato, tnwn aWr.— — Cois* 

jHtttwl !/ / W. Axlrp lo Aam tfvn 

iitruiui. Av^uilo jM)tutn, hat'ine been able. 

Inu. Preu IViiuto; pool; juuSU' or p<Ste. PoMltmo; 

jKUetc; iKwnono at Imp. P<Jt^va or pot4vi ; 

or iKtfyea. PoU*\llino; ix>trv4te; )M>t^vsno or }K»t44ino. 
— Ind. Pret. Pot<!>i , Punviiimo ; ]K>t^i«te ; 

pot<^ix»iio, p^ttoro or poU'r.— Put. Potnlp, |xitnil, 

]K»trtt ; jMJtnMiio, ixttrAinuK - Coiicf, Prrii. Potri^l or 

IMiiria; ; jKitrt'iiU' or jxitm. I’otr^miuo *, pol(i»tit« ; 

jKjtr^btiorf>, iMttriano or j^xtiiruo. 

(So Imperatii'e ) 

Si b. Pres. Ciu* rhe rlif i>tWsa ; rbo ]w>Miiimo, 

Ho* pofiiiKin*, Ho* [KWfMUio —Imp. Clio Hio cho 

jMin-iwe ; Hie }K>U'‘HHlino, Ho* jHitOHto, Ho* i>ote«it*ro. 

The irrcguhir verb tapire, to know, is thus con* 
jiigated 

Indki'. Simple Ttn$*%.~ Vrea. 8a|M*rv, to hnow.—Prca. OemniJ. 

ha|K'ti«io. hmurinff Pnal Pari, Sspt^Ui, llrBou;ri, Compound 

I'enaet — Poat. K\'(‘Xv luiputo, to hare ktwvn —PoMt (itrund. 
A\Holo Hftjmiii, having knmrn. 

iNb. Pres. H», nai, mu or tut(to ; Mippiimo, «4tino. — 

Imp. 8Ap<^*\a or Ma}W*a, wtjx'vl, iia)X‘VU or ; lajivtAiiOi, 

aape^ote, KajMW’ato> or tia]mhnn.~-J nd, J*rrt. H^ppi, 

MopiK* ; MniMUiinio, iiH]K'*Mt{*, Mf ppon> hit. Hapr*, Mpnii, M«ptA ; 
Hnprotnn, asprote, KSpruniio . — Cond Pirn. Hflpr^i or sspHs ; 
Maprt!>Mti ; ■apr«'*blM* or Kaprwi. Hopi^nuuo ; iMi|*r^Mle ; aspr^b- 
Ufro, MApriaufi, or iitt]>rioiio. 

Inr. H4ppi, M^ppm ; Mppiatno, iia)>pl4io, aApplann. 

Hus. Pie*. Cim <i4p]>bi, chc ii4f>pla, che Mippls ; Hie eap- 
piknio, Hi** M)ipi4te, Hie Mlpplatio.— /mp. Che napAiwI, cite 
Msp^sNi, che Miihiiie ; rhe Mp^eeiino, che eap^te, cbe 

MUli^iuiero. 

After this example conjugate the following 
irregular verbs : — 

A«iiaii4re, to la one know. RisotMf'n*, to know again. 

Antiiiaii^re, tajoreaet. Htmimpen*, to be too knowing. 

The irregular verb aedirc^ to sit down, is thus 
conjugated : — 

IsDsr. Simple TenMa. — Pres. Bi'iU-re, to $U down — Prta. 
Gerund. Hed^ndoomegg^ndo, sitting down.—Paa Part. Heddni, 

sat down. Compound Tenaes . — Past. Av^-rr eeddni, to Kars 

sat down J’ast Gerund. Ariiulo eedUio, having sat down. 

Jim. Pros. Hi^lo or edggfi, sldrlt, »i4d« ; awdlAmo or seg- 
ghuno, eed^te, ehkiono or e^ggono.-— /mp. fMivs or stdia i 
■edevi ; secl^vs or sed4s. Bedevimo ; eedevitc ; ee<l4rsiio, 
eedtrno, or eetUsuo, — Ind. Ptrt. Seddi or eedHtJ ; eedt^i ; eedi, 
•ed^tte, or eed^o. BedHnmo ; eed^ste ; eed^rono, eedittrrri, or 
sed4m. — Tut. Boder6 or sedr6, eedenii, eeileiA; soderfMio, 
•ederite, sederinno. — Cond. Pres. Hwler^t, eedr^i, or sMlrris; 
eederMl; sederthbe. Bederimmo; erdrrfrste : »»e<l«r*bb«m 
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Imp. BiMI, Mditoo pr segglimo, Heilete, 

«lM*no or ueugnno. 

Hvm. Pra. Che Jii^da, »4gga, or a^ggU; ch© slMa, «4gg»» 
M^ggiA, or M^ggi ; Che ©lecia or s^a. Che aeUiiiino or aeggiilmo; 
43 he nedihtr or acgglatc ; che ai^dano, a^ggano, or a^ggiano.— 
/m|). Che aed^HHi, cho aed^aai, che aed^aae; che aed^imo, che 
Meddle, che aeUeaHero. 

After thia example conjugate the following 
irregular verbs : — 

PoaBe<l6ro, to po9»e$$. Riaedire, to rettide. 

Freaed^re, to pr«*ide. Hopraaaed^re, to tuperaedo. 

The irregular verb tenire, to hold, is thus con- 
jugaterl : — 

iNPer, Simple Teima. — Prea. Tenure, to hold.— Pres. Gerund. 

Ten^ndo, holding.— Paat Part. Teniito, held. Compound 

TenHB.—Poal. Avere teiaUo, to have held.— Past Gerund. 
Av^du teni'vto, having luld. 

lmo, Pres. T^iigo, tl6n!, tline ; teuidnto, tendte, t^ngono. — 
Imp. Teu^va or tento ; ten^vi ; ten^va, tendia, or tenia. Tene- 
v4mo ; teiievAte ; ten6vafio or teu^ano — Tnd, Pret. T6nnl, 
ten^tl, t^nnc ; ten^mmo, teii^ate, t6nnero — Fut. Terr6, tenrAl, 
terri; terr^mo, terrdite, terr4nno,— jC’oiwi. Prea. Terrel or tcrria, 
terr^ati, terribbe or terria ; terr6iniuo, terrdiate, terr6bbero or 
terriauo. 

lmp. TI4nl, tinga ; tenldino, teniAtc, tiingttno. 

Sub. Prea. Che t4nga, ehe t4nga, uhe t4nga; che teuiamo, 
che tenidte, che t4ngano.-~/m;). Che ten^aai, che tun^aai, che 
t«n4aae ; cite teu6aaiino, cite ten^ate, che teu^Haeru. 


After this example conjugate the following 
irregular verbs : — 


Appart©n6re, to belong, 
Aaten^rHi, to ahatuin. 

Atten^re. to attain. 

Oontenere, to refrain or contain. 
Detenere^ to detain. 

Intertenere, to detain. 
Manteu^re, to maintain. 


Ottenire, to obtain. 
Apparten6rc, to belong. 
Ratton^re, to atop. 
Rlton4re, to retain. 
Bopratteu4re, to retain. 
SoHtonere, to support. 
Tratten4re, to entertain. 


The irregular verb vedire^ to see, is thus con- 
jugated 

Indep. Simple Tenses. —Prea. Ved4re, to see Pres. Gerund. 

Vedindo or vegg^ndo, seeing.— Past Part. VedVito or viato, 

Men. Compound Tenses.— Past. Av6re vedvito, to have *ee».— 

Past Gerund. Av^udu vedutu, having seen. 

Ikd. Pres. VMo, viggo, or vigglo ; v4di or ve’ ; v6de. 
Tediimo or veggiiino ; ved4te ; vddono, v4ggono, or veggloiio. 
— Imp. Ved6va or ved6a, ved4vl, vediiva or ved4a ; vodevAmo, 
vedevAte, vedAvano.— /iu/. Pret. Vidl, vedAati, vide ; vedAiumo, 
v'edAate, videro. — Fut. Vedrb, vedrAi, vedrA : vetlrAmo. 
■vedrAte, vedrAnno.— Co)Mi. Pres. VedrAi or vedria, vedrAati. 
vedrAbbc or vedria ; vcdremmo, vedrAatr, vedrAbbero or 
veilriano. 

Imp. VAdl or ve’ ; vAda, vAgga, or vAggia. VediAino or 
veggiAino ; vedAte ; vAilano. vAggano, or vAggiano. 

SCB. Pres. (.:he vAtla, vAgga, or vAggla ; che vAda, vAgga, 
’vAggta, or vAggl ; cho vA<la, vAgga, or vAggia. Che vedlAino or 
VBgglAino ; nhe vtHlIAte or veggiate ; che vAdanu, vAggano, or 
vAggUttO. — Imp. Oho vodAsai, che vwlAaai, che vedeaae ; cho 
Teditaaimo, che vedeate, die vetlAjwero. 


Aftor this example 
irregular verbs:— 

AntivedAre, lojbreaee. 
AvvedArtii, to jteroeive, 
DievedAre, lo negloci. 
IMvedAiA to share. 


conjugate the f9llowing 


MalvedAre, to tool* at with an 
evil eye. 

PrevedAro, to foresee. 
Ppovvedcre, to provide. 


BavvedArsl, to amend. BprowedAre, to loam dooMtido, 

RivedAre, to sso again. BiravedAra, to m rniieA r 

BopFavvedire, to observe aUen- TmvedAre, to see double. * 

twely. 

The irregular verb voUre, to be willing, is thus 
conjugated : — 

IMDKP. Simple Tenses. — Pres. VolAre, to bo willing. — Pres. 
Gerund. VolAndo, being willing. — Past Part. Voluto, been 

willing. Compound Tenses.— Past. AvAre voldto, to have been 

willing.— Past Gerund. AvAndo vohito, having been willing. 

Iku. Pres. Vdglio or vo’ ; vu6l, vu6li, or vuo’ ; vudle. 
YogliAino; volAte ; vAgliono.— /mp. Voleva or volAa; volAvi 
or volAl ; voleva, volAa, or volia. VulevAmo ; volevAte ; 
▼olAvano or volAano. — Jnd. Pret. VAlli, volAeti, v61le ; volAmino, 
volAate, vAllero.— Vorrd, vorrAi, vorrA ; vorrAmo, vorrAte, 
vorranno. — CoruL Pres. VorrAi or vorria ; vonrAatl ; voirAbbe 
or vorria. VorrAmmo ; vorrAate ; vorrAbbero, voniano, or 
vorrieno. 

Imp. V6gll, vAglia ; vogllAmo, vogliAte, vogllano. 

Sub. Pres. Ohe v<:^lla, che vdglla, che vdgUa ; che vogliirao, 
che V(^liAte, che vAgliano. — Imp. Che volAsai, che volAssi, cho 
volAsse ; chc volAMlmo, che volAate, che volAsaeru. 


II. IBBEQULAB VEBBS ENDING IN -ere 8HOBT. 

1. T>rb« ending in -cebk. 

The irregular verb oriscere, to grow, is thus con- 
jugated : — 

IniiEF- Simple Tenses. — Pres. CrAaoere, to grow. — Prea. Gerund, 
CreacAndo, growing. — Past Part. Creaciiito, grown. Com- 

pound Tenses. — Past, i^sere creacidto, to have grown. — Past 
Gerund. Eaaendo crcacuito, lutving grown. 

iND. l*Tes. Creaco, crAaci, creace ; creaclAmo, creacAte, 
crAacono. — Imp. CreacAva or crescca, creacAvl, creaeAva or 
creacea ; creacevAmo, creace v4(e, crescAvano er creacAano. — 
Jnd. Pret. GrAbbl ; creacAatl ; crAhbo. CreacAmmo ; crescAate ; 
crAbboro, creacAro, or crcacer. — Fut. CroacerA, creaccrAl, cres- 
ccrA ; creacerAmo, creacorAte, crescerAnno. — Cond. Pres. Crea- 
cerAl or creaceria, cresccrAatl, crcH<*erAhbe or cresceria ; crea- 
ccrAimno, creacerAate, crescerAbbero or creaceriano. 

Imp. CrAaci, crAaca ; crcaclAino, creacAte, creacano. 

Sub. iVe*. Che crAaca, che crAaija, che crAaca ; che creaclinio, 
che creaclAte, ohe creacano — Imp. Che creacAaal, cho erescAaai, 
che creacAaae ; che crcacAaalmu, che creacAate, che creacAaaero. 


After this example 
irregular verbs : — 

AccrAtcere, fo increase. 
DecrAacere, to decrease. 
DlacrAacere, to decirose. 
IncrAaoere, to he tired. 


conjugate the following 


RlcrAaccre, to grow again. 
RlaccrAacere, to increase. 
RincrAacere, to displease. 
Screacere, to diminish. 


The irregular verb ndscere, to be born, is thus 
conjugated : — 

Inogp. Simple Tenses.— Pres, NAacerc, to he bom. — Pres. 
Gerund. NaacAndo, being born. — Past Part. NAto, been born. 

Compound Tenses.— Past, i^aer© nAto, to have been bom . — 

Poat Gerund. EaaAndo nAto, having been bom. 

Iki>. Pret. NAaeo, nAaci, nAace ; naaclAmo, naaoAte, nAacono. 
— imp. NascAva, naacAvl. naacAva ; nancevAmo, naacevAte, 
nancAvana — ind. Pret. NAcqul, naacAati, nAoque ; naacAmmo, 
naacAate, nAcquero. — Fut. NaacerA, naaoerAi, naaoeri; naace- 
rAmo, naaoerAte, naaoerinno.— Cond. Pres, NaaoerAi ; lUMoerAstl ; 
naaoerAbbe or naaceria. NaacerAmnio ; naacerAata; iMwcarAb- 
bern, naacariaito, or nascarieno. 

Imp. NAad, nAaoa ; naaclAmo, naaoAte, nAaeano. 

StTp. Pres. Che nAaoa, ehe nAaca. che nAaca ; ohe naaolAmo» 
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die aaeelite, die MMcano.—Imp, Che naMiM, die neaod«{, 
^iie neeo^Me ; che UMoieeimo, die naeo^ste* obe nasoAeaeni. 

After thi« example conjugate the following ; — 

Bo|»«nii4ieere, to tpring on or Rinaseere, to U bom again. 

o^ftor mmething. 

The irregular verb drdere, to bum, is thus con- 
jugated 

Inpef. SiwpU TtnM$,—PrtM. Ardere, to fcurH.— Prw. Otrund, 

Ard4indo, burning. — Patt Pari. Arso, burnt. Compountl 

Teim9. — PuMt. Av4re 4rao, to haw burnt.— Pott Gerund. Av^ttdo 
irao, having burnt, 

iNO. Pres. Ardo, arde ; ardiamo, ard^te, irdono.— imp. 
Ard^ra or ardea, ardevi, ard^va or aixlea ; ardevAmo, ardevAt», 
ardevano or ard^no. — Jnd, Pret. And, ardAsti, Ante or ard^o ; 
ardAramo, ardAate, Arseru. — Fut. Artler6, ardend, arderA ; 
anIerAmo, arderAte, arderAiino. — Cond. Pies. ArderAi or arderia, 
arderAati, ardm^Abbe or ardena ; ardereminu, arderAatt*, arde- 
rebtajro or arderiano. 

Imp. Ardi, arda ; atdiAmo, ardAte, Ardano. 

Sub. Prea. Cbe Arda, che Arda or Ardi, che anU ; cheardlAmo, 
che ardfAte, die Ardano.— imp. Che ardAasI, che ardAani, che 
ardAaae ; che anlAaKimo, che ardAHte, die anlcssero. 

After this example conjugate the following: — 


Ind^. Pres 

Ind, Pret. 

Pa»t Part. 

English. 

Acchiddere, 

acchluai, 

ncchmsi), 

<0 enclose. 

ChlAdere, 

chiAhi, 

diiriito, 

to ask 

Decidore, 

derisii, 

dociso, 

to det ide. 

Blidere, 

elisi, 

dlHi), 

to retrench 

llludero, 

lllUbt, 

lIlUHO, 

to mock in delude. 

Mordero, 

iiiornj, 

inorHo, 

to lute. 

Precidere, 

prei wi, 

pI'OCISO, 

to shot ten. 

Rlderc, 

ris), 

risii. 

to lough. 

Schludero, 

achidHi, 

Hchiuso, 

to Often. 

HjiArdeif, 

8j>ArM, 

H}tCIM >, 

to liiMifHite 

SuccAdere, 

8ucoe»»i, 

8UO( CHrtO, 

i • sto/etd. 

Uccidcrc, 

UCt isi, 

U( » ISO, 

X . Kill. 


The irregular verb rispondcrc, to answer, is thus 
conjugated • — 

Inpef. Simple Tenses. — Pres. Riapondere, to anjntrr —Pres. 
Gerund. Ri8)>ondei)do, anmirring. — J*ast J'nrt. RiS{>OKto, 

answered. Vompoutui Tenses —Past Avere rl8p<'mto, to have 

answered — Past Gerund. AvAndo rlHposto, hating ansicered. 

Inp Pres. Rt8t>A>iido, riBpondi, rl»|>6nde ; ri8[H»ndjamo, 
riaiKindAte, neyiondono, — Imp. KlspomlAva, ria|>ondAvi, ria^Min- 
dAva ; riapondevAtno, riapondevate, nspondAvano. — hul Prrt. 
Rispoai, riapondAati, liapose ; liapondAinnio, riapondeste, 
riapdaero.— Pat Riaponderd, riaponderAi, riiii>onderA ; nafion- 
derAmo, riaponderAte, naiHindeiAniio. — Coml. Pres. Riaptjn- 
derAi, riaponderAMti, rlaponderebbe ; riaponderAtnmo, riaponde- 
rAate, riaponderAbbero. 

Imp. Riapdndi, riaponda; nspondiAino, riapondAtc, napdn- 
danor 

Sub. Pres. Che rtapdnda, che nsjjonda, che riapdnda ; che 
rispondiArao, cbe rispondiAte, che ria|)dn<laiio. — Imp. Che 
riapondAaai, che riapondAaai, die Hapondeaae ; che ria]>andAa- 
aimo, che napondAate, che riapopdAaaero. 

After this example conjugate the following : — 

Jndgf. Prm. Jnd. Pret. Fast Part. English. 

AccApdere, accAsi, aocAao, to light. 

OoBthodere, oonfUai. coofdao, tooonfitund. 

DtfAndere, difAai, dlfAso, to defend, 

F6iider& fttai, fUao, to msU. 

NaseAndere, naacAei, naacAao or naaooeto, foconcral. 

OflAodere, ofRM, offAeo, to offend, 

Pntodwe, prAai, prAao, to take. 

Btodera, real, rAao or renddto, to render. 

SeAadera, soAai, aceeo, locoMadoam. 

TyAndera, tuai, temdato or tosato, to ebear. 


The irregular verb tbddiirre^ to bring, is thua 
conjugated ; — 

Impef. Simpls Tenses. — Pres. AddAm, to bring. — Pvw, 
Gerund. AdducAndo. bringing.— Past /Virt->-AddAUo, broMj^ 
‘"--dkmiwund Tenses.— I\ui. AvAre addAtto, to have brought, 
—Past GerumL Avendo addAtto, having brought. 

Imp. Pres. Adduco, addnd, adddee ; addudimo, adduoAte, 
addd<‘ona— imp.— AdducAva or adducAa, adducAvS, adduoA^w 
or add ucea ; add ncevAmo, add ut«e vate, addnoAwno or udducAano. 
—hid. Pret. Adddaai, adducAatJ, adddaae ; addiicAtntnn, addu- 
cAate, adduxaero.—Pvt. Addurr<), addiimU, addurrA; addnr* 
remnui, addurrAte, addnrrAiino.— Comf. Pres. AddurrAl or 
addurria, addurroMti, addtirreblte or adduma; a*tdurrAinino, 
addurreate, addurrebbero or aiUIurriano. 

Imp. Adduci, adddr« ; ad<lnciaiiu», adducete, adducano. 

Sub. Pres Che adddea, die adduca or adddchi, cheadddea; 
uhe adduclAmo, che adducidte, die add dcaiio,— imp. Che 
adduceaai, che adducAaai, che atlducAane ; che adducAaalnio, 
t'he addueeste, che adducAHaem. 


After this example conjugate the following : 


Indef. pres. 

Ind. Pres. 

Jnd. l*ret. 

Past Ihtii. 

KagRaA. 

ConduriT, 

coTiddaid, 

ooiidurro, 

citmhdto, 

( > contluct. 

l>vdiirrc*. 

ilodllHMl, 

df(lurr<», 

dodntUi, 

to Injer 

Iiidurre, 

indUHMi, 

Itoliirro, 

indotto. 

induce. 

PltMlUIlP, 

prrMluMxi, 

piodurro, 

I>io»lo1to, 

tit jo'iHlurt. 

Riduire, 

ItdtlKHI, 

tiduin* 

ridottit, 

te t educe 

Bodiirrc, 

HtshiaMi, 

Hodiino, 

wdolto, 

to sell are. 

TraUurre, 

tradUMHi, 

trmhirru, 

traded bi, 

to translate. 


The irregular verb volgcrc. to turn, is llius con- 
jugated : — 

IKPEF Simple Tenses.— Pivs Wdgerr. to turn,- I'tes. Gerund. 
V<)ljj«*iid«>, turning. - Past Part. Vdti;, lunted —iionfsiuml 
Tr totes —Past. Avi'To vollo, to ham tut tied.— Past Gnund. 
Avindo \olUi, haring lururl 

Ini> Pres. V’olgo, \Algi, XtlKf, ^ “iKlJinn*, \cilKCte, vul)piuo,— 
Imp. Volkova or \u1kph, vnlnc\i or vobjot, volmvii or voIgAa ; 
\oi^vatuo, volKovate, \<t\g4'\stK).— 1 ud Pret \<did, volseat}, 
; volijtiiirno, vidtu-ra —Fut. Vnluem, volsfcril, 

^idxora; volKcri'ino, ^ o}K»Trtr, \ ^ Ptet. Volga- 

rCi orvolgiTla, voJger('‘Ht4, volgcrdibe , n olgori'innio, MdgorAate, 
volgorAblM'ro 

Imp. vnlga ; volgiAtno, volgdo, voJgioin, 

Hub, Pres. Chp volga, di« Mdga, di<* dir volglAmo, 

chc volgiatc, chr volgano.— /w/*. Cho volgAeel, che volgAaai, 
chc \«lKeHi*e ; che \olgc»anu<», che volgentf*, che volgeaaeru. 


After this example conjugjitc the following: — 


Indef. Pres. 

Jnd. t*res. 

Itid Ptet. 

J'ost Puri. 

hnglldt. 

Aggidtigore, 

agglungo, 

aggloiiHi. 

aggiutit/i, 

to add. 

AH})prKfre, 

aMjM-rgo, 

ml, 

A)*)H'rM>, 

to sj*rinkU. 

( iiigm*, 

ctnu<>, 

diji»l. 

< into, 

to gird. 

Diidtigere, 

dijungo, 

dtldliKl, 

di|)ltit<>, 

to describe. 

Eiiiorgere, 

eiriArgo, 

ruii-rni. 


to emerge. 

Flrigere, 

filigo, 

fillMl, 

flllto. 

to feign. 

<Jlungerr, 

giniigo, 

dunul. 

glitnbi, 

to come to. 

Indulge re, 

iiidulgn. 

UOtlllMI, 

indulto, 

to grant. 

Mergirre. 

iitergo, 

liirnti. 

njorao. 

to jtlunge. 

I*iaiigpri*, 

piaiigo, 

idaiid, 

piSrito, 

to weejt. 

Pungere, 

pungo, 

plItiHi, 

piinb», 

U> St mg 

Rav% olgere. 

raw Algo, 

raw Alai, 

rawAlto, 

to ufrap. 

Hoiiigere, 

adng«>, 

MCinal, 

s* InUi, 

in girts. 

idng^, 

UBttO, 

unai. 

lillUs 

to anoinl. 


The irregular verb Uggere, to read, is thus con- 
jugated : — 

INPEF. Simpls Tensss.—Pr«s. heggore, to read.— Prss. Gerund, 

LieggAndo, reading,— Past Part. LAtto, read. Compound 

Tenses.— Past. AvAw lAlto, to have read. -Past Gerund. Ariodo 
letto, having read. 
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Im Pm. Liggo, Jiggf, Ugge ; legglAmo, legg6U, l^gRono.— 
Imp. IsggivB or loggia, leggirl, Jegg^va orlefigH ; loggevhuo, 
leggorits, laggAv»no.-~/>t(i. iVrt. ; )«gg^*ui- 

itio, l6Mm)ro. —f 'ut. Legger6, legger^i, leggeil; l»^gg«* 

ritnino, Icggor^to. leggerdnno,— C'(n«/. Pra. Legg«r^i,te>!gere»ti, 
legg»r^bb« or Irggeria ; leggor^iniiio, IcggerihiU), legger^bbero. 
1 mi». l^ggJ, 16gg» ; Jeggiituo, ieggite, liffgano. 

Bvb. Frt*. Che l^gga, cbe j^gga, ch« l^gga ; che leggiaino, 
che )f|tgUte, die l^ggann.->/m/). Che legg^el. cho Icgg^Mei, 
cite leg^s^ ; che legg^iiiio, die legg^ete, che legg^secru. 

After this example conjugate the following: — 

hultif, Prta. hul, Prt$, Ind. Pret. Pa$t Part. English. 
Afnggero, utnggo, atriiiNl. afTinso, to apix. 

Affliugpi'e, aftligKo, affliHei, nfliitto, tn jmin. 

Cnringgeie, connggo, confieei, coiifftt^i, to nail. 

DiHtrnggere, diNtmggu, diRtnusi, diiitnitto, to tUatroy. 
Sl^ggere, el^ggo, eUtto, to elect. 

F/tfgere, hgg<», tl***!, fitto or -sro. tojix. 

Timggere, iiifig^, infliMi, infitto or -mo. to imU. 

Preeleggei’e, J»reel4ggn, preehjRRl, ])ref k*tt<), to prefer 

l*rf>t^ggere, prot^ggo, |md<'*iwl, i»r«»t6tU), to protect. 

Hil^ere, rlkggo, rileRd, rll6tto, to reml ogniu. 

Htntggere, Mtru^), Htn'inHi, Mtrhtt<^>, to umr nut. 

Tnitlggeru, tran^u, trafiMiii, liafiRRu or -ito, to pierce. 

The irregular verb cotjliere or corre, to gather, is 
thus conjugated 

iNDcr. Simple TenacH.—Prta. Cdgliore orVorre, to gather . — 
Pm, (Urund. C«igU^ntlo,( 7 o//ierf h(^. /' or<. Ci>\U*, gathered. 

~C(imj)Ouiui TeaHt.—PiuU. Av^re to have gathered . — , 

Poet Oeyntad. Av^ndo colic, having gathered. 

ISD. Pres. CVigllo or edge, (•6gli, edglie ; cogliunio, cogli^te, 
edigono.— /wip. Coglicvaorcoglii^a, oogli^vi, coglldva orcogllda I 
coglievAiiio, wigUevite, cogliivano,— /ml. Pret. CiSIrI, cogll^Rii, 
o<dae; coglidmino, oogUeete. cdluoni.—Fut. CngUero oromru. 
oogUerdI op oorrdl, oogllord or corrd ; cogUerdmo or conromo, 
('ogherdte or oorrdte, cnglierduuo or corrduno.— C'ond. Prea. 
Cogllerdi, or oorria ; ncgllerdiitl or corideti ; cogliordbbe, cor- 
rdbbe, ooglleria, or ecriia. Cogliei-^inino or corremnio; cogiie- 
rdate or oorrdete ; cogllerdbbero or corr^bbem, ooglierisiio or 
<M3rnAiio. 

Imp. Cugli, ediga or coglia; ooglUmo, oogli6te, ot'tlgauoor 
cdgUaiio. 

Bob. Pm. Che cdglla or odlga ; die c«>gllaorc61ga, che edgtia 
or oolga ; che onglidmo, ohe oogUate, die cdgllano or rolgaitu. — 
Imp. Che ooglidnai, ohe o«iglidMi, ohe cogHdaee ; ohe c(^>gUeR- 
aluio, che onglidate. che cogUdaaero. 

After this example conjugate the following : — 

Indef. Pm, I>ui. Pm. Ind Pret. J*aat Part. English. 
Aoedgliere or acodrre, aociSlgo, arcolai, acodlto, to weionme. 

Dbtd^liere or dlRbVrre, diatoigti, diMtiSlHi, dlMtdlto, to remare. 

Racoogliere or mocorre, rairdlgn, moctSUl, mcotdto, to gather. 

Bedgliere or Rcdrre, eodlgo, RcdlHi, iicAlU), tochooae, 

Tdgllere or torro, tdlgo, tolal, tolto, to lay hold. 

KEY TO EXERCISES. 

Bx. 34.— 1. I take a walk every day at eeven o’clock. 2. 
Tlieee glovea cost two RhllUiigR. S. Ob^ lent children cleaeive 
love of their i>arenta, 4. A young child seldom reflectM. 

A Boom lose ; others gain. 3. These boys lepeat their lesson 
white theae glrla prattle. 7. The Kugllah ecaroely n})en their 
mouth wlien they speak, 8. Anthony found a purse which 
contained aeveral gold coins, 9. Thou art oheerfhl because 
the master praised Uiee. 10. 1 played the plauofbrte yesteriay 
and my slstiNr aang a new aong. 

Bx. 83. — 1. n aignor K. nit ha Invttato al pranso ; penso che 
Vi trorero une numeroee coupagnla. S. Ueolre ella a 
eevellof A Le mie eoralle anivenano presto. 4. Pietro ri 


rendera tutto qnello ch'egU ha preeo. A Una volta renderemo 
conto (Idle iiostre azioni. 0. Rlspondero alia sua lettera ai s 
iiove di questo inese. 7. Quando finirete voi? A Avrei g& 
fliiito, s’ella non m’avesse iiiipedito. 9. Finite adunque. 1A 
Be voi ainaste veramente la lingua italiano, la aiudioreate con 
pill diiigenza. 11. Vorrei (die voi teriiiinaste I'opera che avete 
cominciata. 12. Giovanni, i>orta susine, pere e potiii. 

Ex. 80.— 1. Ritomando a casa ho trovato vostro fratello. 

2. Non parlaiido voi italiauo, dovete annuiorvi qui. 8. Non 
sajiendu dove trovarla, sono ritomato. 4. Federico 4 puuito. 

5. Onora tuo padre e tua iiuidre, e sarai onormto. 6. Qnesto 
libro Sara legato doniani. 7. Biate virtuosi e ne sarete certa* 
iiiente premiati. 8. Giovanni ^ stato puuito per non aver ter* 
ininato il suo tenia. 9. Farlate ad alta voce, afflnohe vi si 
intenda. 10. ^ trfsto d'essere odiato da tutti. 11. £gli sente 
piacere nell'essfir lodato. 12. Abbiaiiio colto molte fragole. 

Ex, 87.— 1. Mio zio arriveri questa seia ; noi ci divertiremo 
bene. 2. Perche vi nffliggete voi f 8. Mi atfliggo della inorle dl 
mio cugino. 4. Rallegratevi, amici, del ihico che avete I 3. 
Non vl lldatc di lui. 6. Ricordatevl della vostra promessa. 

7. Copritevi col vostro mantdlo. 8. Mi serviro del vostri libri. 

9. Noi ci servlaino rix*shu di questa cairozza. 10. lo ml vesto. 
11. Noi d vestireiiio piu tnrdi. 12. A die ora vi levate voi 
ordinarlamente ? 13. Mi Icvo ogni inattinu alle sei, e mi uorico 
ulle iiove. 14. Ci levlamo piu iardi di lei. 15. Riposatevi uu 
poco. 10. Mi riiH>8t>ro un inomeuto; sono stanvhissimo. 17. 
Come si (‘hiaiTUi queiito giovaiio? 18. Credo ch’egll si chlaini 
Gugllelmo. 19. Quest! signori si sono nmlto divertiti al liallo. 
20. Essi si sono proposti d'andarvi anclie la settiinana die vienc. 

Ex. 38. — 1. Bi dice die la signora Julinson si maritera, 2. 

Si coiioscono gli amici nelie disgrazie. 8. 81 cterca quasi seinpre 
la fortuna, dove non A 4. In Europa si loirlano elnquanta 
tie lingue. 6. Non se ne parla pin. C. Che cosa blsogna fai*e 
per iiiipedire una tal illsgrazia? 7 Blsogna sempre la vorore ; 
non bisogna esser pigro. 8. Bisognera aver {tazienza. 9. Bi* 
sognavach'iu S(*nveMsi una lettem. 10. Me ne vu. 11. Sene 
va ella gia? 12. Blsogna cli'io mo ne vada. 18. La di lel 
madre non se ne va sncom, 14. Mi nciisi, inia madre ae n’e 
gia nndaU, ed i miei firatelli se ne andranno subito. 15. Aspetti 
ancora un niomonto ; ce ne andremo insieme. 


MINERALOGY.—IV. 

[Con/iuusd fhm p. 808.] 

DESCRIPTIVE MINERALOGY : THE NATIVE ELE* 
MENTS, SULPHIDES AND ARSENIDES. 

1. Native Elements. 

Of about seventy chemical elem^nti^ or substances 
which have as yet defied all endeavours to split 
them up into simpler substances, comparatively 
few ore known in a native or unoombined condition. 
Copper, for example, is an element Hitherto it 
has deAed all endeavours to split it up into oon* 
Btituent substances. Occasionally this metal ap- 
pears as copper — that is, in its native state; but 
most usually it is found compounded with other 
elements— oxygen, sulphur, carbon. In copper 
pyrites, the co^^r is in chemical oombination with 
sulphur, and a new body, having a totally dRSerent 
appearance from either sulphur or copper, is fouiuL 
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la malachite, again, the metal is joined with 
oxygen and carbon, making a carbonate of coppmr. 

* Che copper, aolphur, oxygen, and carbon ore ele« 
menta, and the pyrites and malaciiite are com- 
pounds. Some, indeed most, bodies are never 
found in their native or elementary state. The 
reason of this is that the adinity they exhibit for 
oxygen, or some other element, is so great, and the 
opportunities they have of obeying the impulse so 
numerous, that it becomes a certainty that the 
union of the two elements will be made. An ex- 
ample of this is seen in the case of iron. If a piece 
of that metal be at all exposed to the air, it soon 
rusts, or, in other words, the oxygen of the air, 
having a great aflftnity for iron, enters into combina- 
tion with it and forms the oxide of iron, or rust. 
But a piece of gold will not lose its brightness, 
though it be exposed to the air for years, since 
oxygen has scarcely any affinity for gold. 

The native elements full naturally into two sub- 
divisions, the metals and the non-metals. 

In the former subdivision the chief minerals 
are gold, silver, platinum, palladium, mercury, 
and copjier. With them are placed the native 
alloys or mixtures of two metals. 

Gold (Au) is fusible and soluble in n^ua regia 
(a mixture of nitric and hydrochloric acids). It 
crystallises in the Cubic system, in octahedra, some- 
times with winged edges, and other forms; but is 
more often found in a granular condition, or in 
waterwom rounded noduhir masses known as 
“ nuggets.” It is metallic in lustre, gold-yellow to 
brass-yellow in colour, and extremely ductile and 
malleable. H = 2 5 - 3. G =r 15 - l9. Native gold 
always contains more or less silver and sometimes 
copper. This accounts for the wide variation in its 
specific gravity. When the silver amounts to 20 
per cent., the alloy is known as eleciTum, Native 
gold occurs either in quartz veins traversing meta- 
morphic rocks of the older Palaeozoic systems (tee 
lessons on Geology), or as grains and nuggets 
(** stream gold ”) in allu\ial deposits, such as river- 
gravels, derived from their disintegration, which 
may be of any geological age. Gold is not known 
in any compound ore. It occurs in small quantities 
in Cornwall, at several places in Wales and Scot- 
land, and in county Wicklow; more abundantly 
in Transylmnia, the Ural Mountains, Southern 
India, China, Japan, Brazil, and other parts of 
South America ; but in far greater quantities 
in California, Sonth-Sastem Australia, and South 
Africa. 

SZLVSB (Ag) is fusible and soluble in nitric acid 
(HNOs), giving, on the addition of hydrochloric 
acid (HCl) to the solution, a white precipitate, 
which is silver chloride (AgCl). It crystallises in 


the Cubic system, but appears generally in filiform 
and arborescent shapes, often alloyed with gold or 
copper. The silver rootlets penetrate rooks usually 
in the neighbourhood of dykes. The mines of 
Kongsberg, in Norway, yield fine q;»eoifflens. The 
largest mass ever found was obtained In the 
Huantajaya mines in Peru; it weighed 8 owts 
Beoutiful specimens are found with native copper 
near Lake Superior. The filaments of the silver 
interlace the copper rootlets. This fact seems to 
point to electricity as the depositing agent, for if 
the metals hud been in a fused state they must 
liave become alloyed with each other. Silver is 
tiietallic and silver-white in colour, but tarnishes 
readily. It is ductile and malleable. H = 2*5 - 8. 
0 = 10-- 11. Silver occurs in strings or veins in 
slate or other sedimentary rocks and in eruptive 
rocks. In addition to the localities just men- 
tioned, Freil>erg (in Saxony), Chili, and Mexico 
are important ; but greater yields are derived from 
Bolivia, and es[)eciany from Nevada. More silver is, 
however, obtained from ores, sulphides, arsenides, 
antimonides, and chlorides than from tho native 
metal. 

• Platinum (Pt) is infusible, but is soluble in 
aqua regia. It crystallises in the Cubic system, 
occurring rarely in cubes ; but is more often found in 
grains in alluvial gravel, being usually alloyed with 
some of the rarer metals— iridium, rhodium, osmium, 
palladium. It was first discovered in the deposits 
of Choco, in South America, whore it received Its 
name platina, little silver.” Since then it has been 
supplied from the gravel at tho foot of the Ural 
Mountains, and so plentiful was the yield that 
platinum was once used for coins in Kussia. It is 
iiictallic, steel-grey in colour, and very ductile. 
H = 4 — 4*5. G = 17 — 21*5^ the latter when the 
metal is purifie<l, it being one of the heaviest 
known substances. The great infusibility of 
platinum, and its power of withstanding the action 
of acids, render it most valuable for chemical and 
physical apparatus, and the recent demand for it 
in connection with electric lighting has much en- 
hanced its money value. 

Palladium (Pa) a related, lighter and more 
soluble metal, is far more rare. It occurs in grains 
or small regular oclabedra with alluvial gold and 
platinum. The Wollaston medal, annually awarded 
by the Geological Society in honour of the miner- 
alogist who, in 1803, dis^vered this metal, used to 
be noade of palladium, but the supply proved in- 
sufficient. 

IBID 08 M 1 NE, an alloy of the metals osmium (Os) 
and iridium (Ir), occurs in granules In the Urals 
with platinum. H = 7. G=:20. On account of its 
hardn^ and resistance to acid, it is used for tho 
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tip« of gold pensi the pivot of maxiners* oom- 
paM6», etc. 

Mxbcubt, or Qoickeilver (Hg), the only well- 
known metal which is liquid at ordinary tempera- 
tares* is sometimes found in small globules in a 
pure state in the mines of cinnabar, its sulphide 
and chief ore, as at Idria, in Camiola, and at 
Almaden, in Spain. It is the densest known liquid, 

0 = 13‘5. 

Alloys containing mercury are known as amal- 
gams. Native Amalgam, which is about 65 per 
cent, mercury and 85 per cent, silver, occurs in 
rhombic dodecahedra of the Cubic system at Lands- 
berg, in Bavaria, and at Almaden. H = 3 — 3‘6. 

0 = 10-6 ~ 14. 

Copper (Cu), to which some allusion has already 
been made, is fusible, giving a green colour to the 
flame, and dissolves in ammonia, forming a blue 
solution. It crystallises in the Cubic system, 
occurring in octahedra and cubes, but also com- 
monly dendritic. It is copper-red in colour and 
ductile. H = 2*6 -- 3. G =: 8 .I — 8-9 It occurs in 
veins, in serpentine, and near dykes in igneous 
rooks, and is one of the chief commercial sources 
of the metal. Cornwall, Tavistock, Sil)eria, Lake % 
Superior, and Burra-Burra, in Australia, are among 
the chief localities for it. 

Iron (Fe) is chiefly known in a native state in 
meteorites, in which it is usually alloyed with nickel 
and sometimes with other metals, besides containing 
“ occluded ” hydrogen. Iron of terrestrial origin, 
however, has been found by Professor Nordenskiold, 
in small grains disseminated in basalt, at Ovifak, in 
Greenland. The iron of commerce is all obtained 
from ores, mainly oxides and carbonates. It is 
fusible with difficulty, giving a bottle-green borax- 
bead in R.F. ; is Cubic, steel-grey, highly magnetic 
and ductile ; and has a hackly fracture. H = 4-5. 
G = 7-6. 

Bismuth (Bi) is chiefly found in a native state. 
It is fusible, leaving a yellow-brown areola on the 
charcoal, and is soluble in nitric acid. It crystal- 
lises in rhombohedra, resembling cubes, but is often 
dendritic. It is metallic, silver- white, diamagnetic, 
and sectile. H = 2 - 2-6. G = 9-7. Botallack, in 
Cornwall ; Schneeberg and elsewhere in Saxony ; 
Joaohimsthal in Bohemia ; and Bolivia, are sources 
of supply, the metal being in denmnd for the manu- 
facture of solder and of fusible metal for stereo- 
typing. 

Lead, Tin, Arsenic, and Antimony have been 
fbund native In very small quantities. 

Among the non-metallic elements occurring 
native, the chief are sulphur and carbon, the latter 
under the two speoiflc forms of diamond and 
graphite. 


Sulphur (S) bums with a blue flame and a sul- 
phurous odour. It occurs in perfect octahedm 
of the Prismatic system, associated with gypsuzDc» 
(CaS 04 -b 2HjO) or with celestine (SrS 04 ), in vol- 
canic districts, or it may be granular, interlaxninated 
with limestone. It is transparent to translucent 
and resinous. ^ 2 — 2-2. In colour it is yellow 

to red, brown, or grey, orange when containing 
selenium, brown with bitumen. The streak is yellow 
to white. It is sectile. H = 1*5— 2-6. G = 2. 
Most of the sulphur of commerce is obtained native 
from the valley of Note and Mazzaro in Sicily ; but 
large quantities are also distilled from iron and 
copper pyrites. 

Diamond (C) is unaffected by acids, but bums in 
O.F. It is almost pure carbon. When heated to 



Fig. 20.— A Diamond in its Matrix. 


redness in a cage of platinum wire, and plunged 
into a jar of oxygen, the gem bums into carbonic 
acid gas, leaving sometimes a little silica ash in the 
cage. It crystallises in the Cubic system in octa- 
hedra, triakisoctahedra, and bexakisoctahedra, 
which often have curved edges, and it exhibits 
perfect octahedral cleavage. It is transparent 
or translucent and adamantine. ^ = 2-44. It is 
colourless, straw-coloured, especially in the Booth 
African stones, or very rarely blue. It exhibits a play 
of oolours, and is sometimes heliophosphorescent. 
It becomes positively electric on friction ; but is a 
very bad conductor. H = 10. G = 3 5 - 3-6. Flawed 
spe^mens, which are powdered* for polishing 
and cutting purposes, are known as hearty and a 
black non-crystalline variety, known as cairhmaio^ 
found in Bnudl, is set in steel crowns and used te 
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look-lMriiig. For gUi8$>outtin(^ pnrpotest the curved 
• edges are preferred. The chief localities for this 
gem are Indio, Braail, and South Africa, which last 
haa during recent years far surpassed all other 
aources of supply. Diamonds are found chiefly as 
alluvial pebbles, but also in various rocks. The 
>“blue stuff” of the Kimberley mines, however— a 
remarkable talcose serpen tinous breccia, apparently 
formed in the neck of a volcano at no very high 
temperature, possibly a mud>volcano — seems more 
likely to be the original matrix of the diamond than 
any other. In spite of many statements to the 
contrary, the diamond seems not to Imve been as yet 
made artiflcinlly. 

To cut it, in order that its great refractive and 
dispersive power may Ihi exhibited to advantage, it 
is fltted with a mclallic cement into a handle, and 
then pressed down upon a disc of steel about six or 
eight inches in diameter, which rai)idly revolves 
horisontally. The steel is impregnated with diamond 
dust, and this wears a facet. Great art is requirt'd, 
for there is a giain in the diamond, and if the stone 
be set so that the plate attempts to cut it against 
the grain, the steel is cut and not the diamond. 
Diamond-cutting was first attemptetl in Eun)f)e by 
Louis Berquen, a citizen of Bruges, in H5fi, and 
the Dutch monopolised the trade until very recently. 
Before the introduction of machinery the prt)ces.s 
was roost tedious. Two diamonds, sot in metallic 
cement, were rubbe<l by liand one against the other 
until a facet w’as worn in each. 

Diamonds are sohl by weight. A carat is the 
unit employed, and is al>out grains troy. The 
term is derived from the name of a bean used in 
Africa to weigh gold. These beans were carritHl to 
India, and there were employed to weigh diamonds. 
To determine the value of a diamond of moderate 
siie, double the weight in carats, and multiply the 
square of the product by £2. Thus, a cut diamond 
weighing one carat would he worth £8 ; one weighing 
ten carats, £800. The hirgest diamond on recerd 
belonged to the Great Mogul. It was found in 155CK 
in the mine of Colone. It weighed in its rough 
state 900 carats, but in cutting was reduced to 
272| carats. 

GBA.PH1TE, also known as plumbago or hlackUad^ 
though it has nothing to do with the metal lead, is 
pure carbon (C) or nearly so, sometimes containing 
a little iron-oxide, silica, or alumina, less than 5 per 
cent, in all. It is infusible alone, and is unaffected 
by acids; but deflagrates with nitre (KNO^ on 
platinttm foil, forming potassium carbonate (K^OOg). 
it crystallises in the Hexagonal system, ocemring 
in ^in six-sided plates, though far more often 
granular or massive. It is occasionally fibrous. 
Qraphite is opaque, metallic, iron-black to steel-grey, 
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and sectile. Its streak is bhiok and shining, and 
it marks pa{)er, as is familiar to us in writing or 
drawing in {Kjucil. H = 1 — 2. Grr 1'8 — t. In 
thin lamin» it is flexible, and, owing to its high 
conductivity, it is cold, like a metal, to touch. It 
occurs in beds in altered liinekones, schists, gnetsa, 
or other metamorphio rocks —as at Borrowdale, in 
Cumberland, where the mines long worked for the 
manufacture of pencils are now exhausted ; at 
Sturbridge, Massachusetts ; in the Isiurontian rooks 
of Canada ; in Siberia ; and in Ceylon. Besides its 
use for pimoils, graphite is used in making crucibles, 
gloxing gunpowder, polishing stoves and other Iron 
work, diminishing friction, and electrotyping. It 
is produceti in crystalline plates from coal, on the 
surface of pigs of inferior or mottled cast-iron. 

2. SuLpriinRs, ABSBNiDsa, etc. 

This is a class containing many of the chief ores 
of the metals and of the semi-metals arsenic and 
antimony. 

Dyscuasite, or antimonial silver (Ag 4 Sb), is an 
antinionidc of silver, contairdng from 77 to 85 per 
cent, of silver. It is fusible with fumes and a sub- 
*liniate of antimony, and a bead of silver, crystallises 
in the Prismatic system, and is metallic, silver- white, 
and sectile. H — G=9‘fi. It is found «t 

Andreasberg in the Har* Mountains. 

Nickklink, nickelite, Kupfernickel, or copper- 
nickel (NijAs) - the two latter names being mislead- 
ing- is an arsenide of nickel, and one of the chief 
sources of that nmtal. Before the blowpipe it givt s 
off arsenical fumes and yields a white, magnetic, 
metallic globule of nickel; and it gives a green 
solution in aqua regia. It crystallisiw in the Hexa- 
gonal system, but is usually amorphons. It is 
metallic and of a copjier-red colour, whence Its 
German name Knjrfernichcl. It has a grey tarnish 
and a brownish -black streak, and is brittle. H=; 
6*5. 0 = 7*5. Nickeline occurs in association with 
various ores of cobalt, silver, and copper in Saxony, 
the Harz Mountains, and Bohemia, and less abund- 
antly in Cornwall. 

Bm ALTINE, or grey cobalt (CoAs,), Is an arsenide 
of cobalt, and an important source of both arsenic 
and cobalt. It gives off arsenical fumes, and yields 
the characteristic blue borax-bead of cobalt-oom- 
pounds. In nitric acid it gives a pink solution. It 
crystallises in the Cubic system, often in combina- 
tions of the cube, octahedron, and rhombic dodeca- 
hedron, and also occurs amorphous. It is metallic^ 
tin-w'hite, and brittle, and has a greyish-blaok streak. 
H = 6*5. G = 6-5— 7. It is found In Cornwall, 
Saxony, Bohemia, and in the silver mines of Chili. 

Galeba (Fb8), the monosulphide and chief ore 
of lead, decrepitates before the blowpipe, giving off 
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A talpharons odour and yielding a lead bead and a 
yellow incrustation. It is soluble in nitric acid. 
It crystallises in the Cubic system, cleaving parallel 
to the tocos of the cube ; is metallic, lead-gre.v, and 
seotile. H = 2 5. 0= 7*5. Some silver sulphide is 
almost always present in galena. It occurs in veins, 
associated with baryte and fluor, in Cornwall, Derby- 
shire, Lcadhills in Lanarkshire, and at many foreign 
localitio.s. 

Ahoentite, or silver-glance (Ag.jS), so called 
from a German mining-term for a grey 

metallic mineral, is one of the chief ores of silver, 
of which it is the mono.siilphide. Before the blow- 
pipe it swells up, gives off sulphur fumes, and yields 
a silver bead. In nitric acid the silver dissolves, 
leaving the sulphur. It crystallises in the Cubic 
system in dodoenhedra or cubes, and is often 
dendritic. It is metallic, and before exposure to 
light has a bright lustre, but soon tarnishes to a 
dull blaoklsh-grey. It is very sectilc. H = 2 — 2*5. 
O = 7*2. Argentito occurs in Cornwall, Saxony, 
Bohemia, Hungary, at Kongsherg in Norway, Chili, 
Peru, Mexico, and Nevada. 

Blende (ZnS), the monosulphido of zinc and 
a chief ore of that metal, is almost infusible 
alone, but with sodium-carbonate gives a greem 
flame and a white areola which become^ green with 
cobalt nitrate. It crystallises in the Cubic system, 
often in tetrahedral and twinned forms, has an 
adamantine lustre, and is black or brown in colour. 
H = 3’G — 4. 0=4. Blende contains OG or G7 per 
cent, of metallic zinc, and occurs commonly in 
Cornwall and elsewlierc. Its name means “blind” 
or “delusive,” since it was thought worthless, ns 
containing no lead, though sometimes resembling 
galena. It is distinguibhed from enssiterite, or tin- 
stone, which it more frequently resembles, by being 
softer and more readily cleavablc, and by dissolving 
in hydrochloric acid (HCl) with an evolution of 
sulphuretted hydrogen (H.jS), a gas at once 
recognised by its smell of rotten eggs. Blende 
occurs in lodes, frequently with galena, and is 
known to miners as “ Black Jack.” 

Redruth ITK, or copper-glance (CugS), a scarce 
but valuable ore of copper, gives a blue jEUvme, 
effervesces and gives off fumes of sulphur, and 
yields a red Iwmd of copper. In nitric acid its 
copper dissolves, forming a blue solution. It is 
generally amorphous, but does crystallise in the 
Prismatic system. It is metallic, blackish-grey, and 
sectile. H = 25 «— 3. G = 5*0. Redruthite occurs 
at Redruth, in Cornwall, whence it derives its name, 
and elsewhere, and contains 80 per cent, of copper. 

CiNKABAB (HgS), mercury-monosulphide, is 
pmotioally the sole source of mercury. It vola- 
tiliaea on charcoal i in an open tube gives sulphur 


fumes and a sublimate of mercury ; and is insoluble 
in hydrochloric or nitric acids, but soluble in aqua 
regia. It crystallises in the Hexagonal system, bnf 
is generally granular. It is a cochineal red, with a 
scarlet streak and an adamantine lustre. H = 2*5^ 
G = 8. Its general situation is in slate rocks, but 
at Idria, in Carniola, it is found in limestone. 
Almaden,in Spain, is the only other European locality 
which yields it, but it occurs in China, Jajmn, Chili, 
Peru, Mexico, and California. When purified it is 
known as remnlUm. 

Greenockite (CdS), a rare mineral, originally 
found at Bishopton, near Greenock, is a chief source 
of cadmium. In a closed tube it decrepitates and 
turns red, and it dissolves in hydrochloric acid, 
giving off sulphuretted hydrogen. It crystallises 
in the Hexagonal system, is orange and adamantine. 
fi=:2 G8. The pigment known as cadmium-yellow 
is an artificial sulphide. 

Pyrite (FeSo), or iron-pyrites, iron-disulphide, 
known to miners as “ mundic,” is one of the com- 
monest of minerals. It gives a blue flame, a 
sulphur odour, a black magnetic bead in R.F., 
and a green glass with borax. It crystallises in 
the Cubic system, especially in cubes, pentagonal 
dodecahedru, and combinations of the two forms. 
The faces of the cubes are often striated parallel 
to the edges of the pentagonal dodecahedron. Tho 
lustre of the mineral is often splendcntly metallic, 
and its colour so like brass as to be often mistaken 
by beginners for tlmt artificial alloy. Tlie streak 
is greenish, and the fracture sub-conchoidal. Pyrite, 
unlike gold, with which also it is often confused, is 
brittle, and so hard as formerly to have been used 
(as in wheel-lock guns, for instance) for striking a 
liglit w'ith steel, whence its name, which is derived 
from the Greek irvp/T»7y,7^f7ri/5j». H = G— G‘5. G=5. 
Some pyrite contains gold in sufficient quantity to 
be worth extracting; but the sulphur renders it 
worthless ns an ore of iron. It is, however, largely 
used in the manufacture of sulphuric acid, copperas 
(iron-sulphate), and alum. 

Marcasite, or white iroii-pyrites (FeSj), lias the 
same composition as pyrite. but is of a lighter brass- 
yellow, often greenish ; crystallises in the Prismatic 
system ; occurs often in radiating nodular masses in 
the Chalk and other formations ; is more commonly 
nssociatefl with organic forms as a fossilising agent, 
and is far more readily decompose<i by weather- 
action. 11 = 0-6 5. G== 4-65 -.4-9. Cubes of 
pyrite will retain their sharp angles for years on 
the face of a slate-quarry ; whilst the bones, fruits, 
ammonites, etc., fossilised in marcasite, soon lose 
their bright brassy lustre and crumble Into 
hydrous iron-oxide, ami the nodules in the Chalk 
are similarly coated with brown rust. 
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• ^Rbalgab (AsS), Arsenic disulphide, the name of 
which oomes to us from the Arab alchemists, crys- 
tallises in the Oblique system, has a resinous lustre, 
nnd is of n beautiful aurora-red colour. On exposure 
it speedily toms to orpimcnt, with which it com- 
monly occurs. 

OBPIMBI7T (AsjS,), named from the Latin atiri 
pigmcntum, gold paint, with reference to its former 
use, is arsenic sesqui-snlphide. Though differing 
quantitatively from realgar, it gives the same blow- 
pipe reactions — a blue flame, sulphur odour, and 
arsenic sublimate. It crystallises in the Prismatic 
system, but is mostly amorphous. It is resinous, 
and of a lemon-yellow colour. H=1‘5. G=:*1'5. 
The 8csqui-.sulphi<le of arsenic, wlien prepared 
artificially as a pigment, was called “ king’s yellow'.” 

Stibnite, antimonite, antimony-glance, or grey 
antimony (Sb^Sj), antimony sesqui-sulphide, the 
chief source of the metal, melts in a candle flame, 
colouring it green, and giving off sulphur fumes 
and a sublimate of antimony. In caustic pota.sh 
(KHO)it gives a yellow' solution. It crystallises in 
the Prismatic system, often in slender radiating 
needle-likc prisms ; but in Japan in large c^olumnar 
crystals with splendent metallic lustre. It is a learl- 
grey with a blue or iridescent tarnish, and is 
sectile. H=:2. G = 4 (). It occurs in C'oniwall, 
Scotland, Hungary, and el.sewhorc. The [Kiw’dered 
mineral has been used from early timt's for darken- 
ing the eyelid.s, a.s told in the story c»f Jezebel. 

CoBALTiNE, or cobalt-glance (GoSjj -f (’oAs), Hie 
arseno-sulphide of cobalt, resembles pyritc in form 
nnd snn’ ine in its other characters. It is silver- 
white, with a pink tarnish. It is highly valued as 
a cobalt ore. 

Nickel-glaxce (NiSo -f- NiAs), or white nickel, 
the corresponding salt of nickel, i.s very similar in 
form and colour, occurs with ores of cobalt, and is 
a valuable ore of nickel. 

Mispickel, arsenopyrite, or arsenical iron pyrites 
(FeSj -f FeAsa), the chief commercial source of 
arsenic, gives arsenical fumes and a black magnetic 
bead in R.F. and a green B.B. It crystalli.s<*s in 
the Prismatic system, and is silver- white with a 
pole cop|>or-red tarnisli. H = 5*5. G = 0, Mispickel 
is frequently found in veins and in many crystalline 
schists and serpentines. 

PybbhotINE, or magnetic pyrites (FcgS^), gives 
a block magnetic bead in R.F., is Hexagonal, but 
more generally massive, reddish or brownish bronze- 
colouied and magnetic. It is further distinguished 
by being softer than pyrite. H=:3'5 — 4'5. G = 
4*0. It is used for the same manufactures as py- 
rite, an<Lsom6time8 yields a little nickel. 

Ebubescite, or horse-flesh copper-ore (SCugS^-h 
Fe^S}), a valuable copper ore, gives off sulphur 


fumes, yields the cbaractorlstio beads of copper 
with borax or carbonato of soda, and is partly 
soluble in strong hydrochloric add. It orystalUses 
in the Cubic sj'stem, but is usually amorphous, and 
is metallio and copper-rod with an iridescent 
tarnish, w'honce its popular name. Hs=8. 

It occurs in Coniw’all, plentifully In parts of Chill, 
Peru, nn<i Mexico, and elsewhere, 

CHALropvBiTK, or copper-pyrites (CU|S 4* Fo^) 
gives the green borax bead and is soluble in aqua 
regia. It crystallises in the Pyramidal system, but 
is gencnilly massive. It is metallic, hmsf-yollow, 
often w'ith an iridescent tarnish, when It is known 
a.s “ j^eacock copper,’’ and with a greenish-black 
streak. Its brittleness nnd non-malleability dis- 
tinguish chalcopyrite from gold ; its softness, 
from pyrite. H = 3 5 — 4. G = 4*2. Though not con- 
taining more than 35 per cent, of copper, ohalco- 
pyrite is so abundant ns to be the chief ore of that 
metal. Cornwall is its greatest repository. By its 
decfun posit ion many minerals are produced — hWe 
vitriol, tHolarhiiv, chry$i*colla (hydrated silicate of 
cojiixt). hlach wjtpcr ore, nnd limoniU (hydrated 
oxide of iron). 

Grey Copper Ore (4Cu,S -f- Sb^g), whenever 
cr^ stallistHl, so invariably appears in tetruhodra 
that it has lieen called tetrahedriU, No ore has 
such a variable composition as grey cop|>er ore. 
When it contains 30 per cent, of silver in place of 
part of tlm ro|>j)er, it is called argmtiferout grey 
copper ore or iilrer fahlcrz. It is known in Germany 
tfi contain mercury, and when from 7 to Ifl per 
cent, of this rnctnl is present it is called MpaniolUe. 
The grey copper ore of the Cornish mines is seldom 
iirgentifcrouH. It may be described fis a complex 
suliih-antimonite of copper, sometimes containing 
iron, zinc, silver, mercury, gold, platinum, and 
arsenic. It gives a sublimate of antimony, sulphur 
fumes, and with WKla a ticad of cxipper. Its tetra- 
hedra an<l tritetrahcxlra belong to the Cubic 
sy«‘tera. It is meUillic and grey to blac’k. H = 
3—4. G =r 4-5 — 5. It occurs in Cornwall, is rich 
in silver at Freil>erg, in Saxony, and is worked for 
l)oth silver and copj)er in Nevada and California. 

Stephanitk, or brittle silver ore (5Ag^ -f Bb^Si), 
the sulph-antimonite of silver, Is an important ore 
of the metal. It crystallises in the Prismatic 
system, is metallic and iron-black. H = 2— 2'6. 
G=:fl*26. It gives a silver beatl with soda and 
dissolves in nitric acid, leaving a residue of sulphur 
and oxide of antimony. A strip of copper in this 
solution becomes plated with silver. Stephanite Is 
commonly associated with argtmtite. 

I’YBAROYBITE, or dark ruby silver (3Ag^-f 
SbjS,), the sulph-antimonite, and Pboustite, or 
light ruby silver (3Ag,S 4- As^), the sulpb-arsetiite 



856 


THE NEW POPULAR EDUCATOR. 


of silvery graduate into one another and differ 
but little. They decrepitate, giving off fumes of 
sulphur and yielding a sublimate, and in R.F. a 
silver bend. They crystallise in the Hexagonal 
system, In prisms terminated by rhombohedral 
faces, are adamantine, and range in colour from 
black to cochineal-red, and from that tint to 
carmine robjHJctivtdy. They blacken on exposure 
to light, and are deeper in tint as the antimony 
preponderates over the arsenic. The Harz, Chili, 
Peru, Mexico, and California are the chief localities 
for ruby silvers. 


BRITISH COMMERCE. — I. 

'OUR IMPORTS. 

In no respect is the greatness of the United 
Kingdom so strikingly exemplihod as in a com- 
parison of its commerce with the commerce of 
other nations. Though its sujwrficial area i** little 
more than a fourth of the cominned areas of France, 
Holland, Hjiain, Denmark, and Portugal, yet its 
annual imports and cxi.>ortH exceed by at least 
£20,000, (XK) the united imports and exports of these 
countries. A still more striking illustration of the 
supremacy of Britain in the trading world is fur- 
nished from the returns of the tonnage passing 
through the Suez Canal, the tonnage of British 
vessels being to the tonnage of the vessels of all 
other nations in the projKirtion of nearly five to one. 

The position of British trade being as stated, no 
subject should possess greater interest to English 
students than the subject proposed to be treated in 
these lessons. It is not intended to deal with all 
the products that are brought to our ports by every 
wind that blows, but only with a select and illus- 
trative few, the primary aim being to stimulate the 
student to more extended investigation in the same 
field. With these prelindnary observations, and 
before dealing with particular products, we shall 
proceed to indicate briefly, first (in the order of the 
value of the produce they send us), the leading 
countries that supply us with produce ; and, second, 
the general routes taken by the vessels that bring us 
this produce, with such details regarding shipping 
as may be interesting and useful. 

To our total annual imports of £420,000,000 the 
greatest tributary amongst foreign nations is the 
United States, the chief articles that that country 
pours upon our shores being cotton, wheat and 
flour, cattle, bacon, beef, hams, cheese, and lard. 
After the United States comes France, her annual 
imports to this country being £45,000,000, less than 
half the value of the Imports from the former country. 
This £45,000,000 is made up mainly by wine, woollen 


stuffs, silks, butter, sugar (refined and unrefined), » 
eggs, and potatoes. Germany's £26,000,000 come 
over in the shape of sugar (refined and unrefined), 
eggs, hemp, timber, and paper. Holland is our chief 
supplier of margarine and fresh pork, and Belgium 
of rabbits, of silk ribbons, and, after Russia, of flax. 
From Russia comes a third of the wheat we import, 
half the flax, and the best quality of bristles. To 
Spain we are indebted for copper, iron ore, vegetable 
fibres for paper-making, fruit, and wine; to Den- 
mark for our best butter ; to Sweden and Norway 
for timber ; to Egypt for cotton seeds, as well as 
raw cotton ; and to China for tea and raw silk. 
Of other foreign countries that supply us with 
produce may be enumerated, in the order of their 
annual imports, Brazil, Roumania, Argentine Re- 
public, Asiatic Turkey, and Chili. 

Out of the % millions sterling received from our 
dependencies, India sends 32J millions, the bulk of 
this being made up of tea, cotton, wheat, flax, lin- 
seed, and rape-seed. The Australasian Colonies 
make a good second with 29^ millions sterling, in 
the form mostly of wool, which accounts for 19 
millions, other leading elements being fresh mutton 
and wheat. Following Australasia, but at a con- 
siderable distance, is British North America, with 
only 12i millions sterling. From these as yet 
scarcely developed regions come timber, w'heat, and 
wheatmeal. From the Straits Settlements comes 
quite the half of our imported tin ; from South 
Africa, wool and copper-ore ; from Ceylon, tea and 
coffee ; from British West India Islands an '* ^uiana, 
sugar ; and from Canada, cattle, butter, an< cheese. 

Such, in their order, are the countries that send 
us three- fourths of our imports. The leading port? 
that this produce comes to, and whence it is di.stri- 
buted throughout this country, or else re-exported, 
are, in the order of the value of the goods en- 
tered at them and according to the figures of 1890, 
as follows : — London, £144,615,992 ; Liverpool, 
£108,476,672; Hull, £24,661,830; Harwich, 
£14,569,270; Glasgow, £13,127,550; Newhaven, 
£10,938,498; Folkestone, £10,815,967; Leith, 
£10,347,097 ; Bristol, £8,384,636 ; Dundee, £4,46 1,71 6 ; 
and Belfast, £2,609,329. 

Out of a total importation of 629,236,209 lb. 
of sheep’s and lambs’ wool, there were entered at 
London 500,002,398 lb. London similarly receives 
the chief consignments of tea, her imports out 
of a total of 223,494,511 lb. being 223,039,660; and 
22,343,192 lb. of coffee out of a total of 28,112,210 
lb. Liverpool is the chief port for unmanufactured 
tobacco, of which the total is 66,729,970 lb., 
Ijiverpool contributing 33,034,634 lb. and London 
24,32^818 lb. This is due to the oonvenieiioe of 
Liverpool for the American trade, from which 
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comes 53,428,799 Ih. of tobftooo ont of the total. Tbeir 
vioinitj to Cont&neiital ports makes Harwich, Kew« 
4uiven,aiid Southampton the landing-plaoes for eggs ; 
and Dundee, as being the centre of the jute manu- 
facture, receives the most of that article. Clauses 
like these hinted at--convenienoe for the shipping, 
and nearness to the market or place of consumption 
— determine the ports at which certain cargoes are 
discharged. 

SBA-BOUTEa 

An essential condition of extended industry is 
exchange. Without the possibility of exchanging 
commodities man would confine his efforts simply 
to the satisfying of his own individual wants. To 
exchange commoflities, again, on a large scale, it is 
very evident that adequate means of conveying 
them from place to place must be forthcoming 
Without these means cornniorce, which is none 
other than the exclianging of commodities, must 
have been over restrainwl within very narrow 
limits ; and, as a conse<pience. industry itself must 
have been correspondingly confined 

In those early days when the camel represented 
the most advanced method of conveying merchan- 
dise, the powers of production known to and 
exercised in the prc.nent day would have been of 
little avail. The surplus produce of one district 
could never have Ix^en exchange<l for the surplus 
produce of another to the ext^jnt now earned on, 
and industry would have led a languishing life, 
oppressed by its own offspring. Thus it is tluit the 
merchant plays as important a part in the main- 
tenance and forward movement of a corarnunity.as 
the manufacturer. It appears, then, that a kno\r- 
ledge of the routes whereby merchants send their 
produce is just as important as a knowledge of the 
processes of manufacture. 

Taking England a.s the centre whither the 
merchandise is brought, we find it convenient to 
divide the routes we are to consider into six 
groups : — 

I. From North Europe, embracing the Baltic Sea. 

II. South Europe, embracing the Black Sea and 
Mediterranean. 

III. Africa. 

IV. America, by the Atlantic. 

V. America, by the Pacific. 

VI. Australasia, India, and China. 

I. The principal ports whence ships issue into the 
Baltic are Gronstadt, St. Petersburg, Riga, Memel, 
Danzig, Helsingfors, Abo, Gefle, and Stockholm. 
These are frozen up for at least five months in the 
year, so that the commerce of Russia, Prussia, and 
Swed^, so far as it is dependent upon these ports, 
is during that period practically at a standstill. 
From Cronstadt (which since the dredging of the 


Neva has been largely supenaded as a trading port 
by the capital) and 6t Petersburg the leading 
shipments are wheat, hem}s flax, deals, spars, Utbe> 
wo^, isinglass, and bristles. From Riga come deals 
and fir-sleepers, most of which go to Orimsby. 
Memel is noted for its red deals. Danzig, Helting^ 
fors, and Abo are also chiefly occupied in deals, the 
long deals from Danzig being specially prised for 
laying decks with. The ports of Stockholm and 
Gefie, being situated in the mining distriots of 
Sweden, ship iron sivl copper. The route from 
Stockholm to England, a distance of 1,130 miles, is 
by way of the Bound and the North Sea, from fire 
to six days being the usual time taken by steamers, 
six weeks being the ordinary time taken by sailing 
ships. 

Dtmls—so far at any rate as bulk is conoenied — 
form the main element in the Baltic trade. They 
are prepare<l in the pine forests that clothe the 
surrounding regions ; and from May to Novomberr 
day after day, the quaint craft that bring them 
over may be seen entering our ports or lying in our 
rivers. They are easily distinguished by the ever 
present windmill, rendered necessary to drive the 
pump. As they carry timlier there is little danger 
of their sinking ; and a leaky vessel, though it lets 
in water, may also l>e regarded ns letting in ballast 
at the same time. The refuse resulting from the 
making of the deals is also sent over here to be 
usetl for ftrewowi, and the refuse of the firewood 
preparation is niaiic into wood pulp to be made 
into pa|>er; the sawclust again iKung economised as 
fuel for the saw-mill. The forests whence these 
vast supplies of timl>cr are drawn are, for the most 
part, m the hands of the Government, the revenue 
from them being devoted to meet the public ex- 
penditure. 

From the ports on the Norw’cyian const further 
supplies of timber are sent ; to the north of 
Drontheim, however, the prevailing industry is the 
curing of fish, and this then becomes the staple 
export. Hamburg is one of the most imi>ortant of 
the North Sea ports, and thence comes every variety 
of foreign manufacture and prorluce. The chief 
Dutch ports are Amsterdam and Rotterdam ; there 
is alsfi a considerable transit of Dutch goods in 
barges as far as Flushing. Belgian produce comes 
rid Ostend, and is specially noteworthy on account 
of the great quantities of rabbits which are nanMKl 
from the port of shipment. Another item in this 
tragic is the stallions sent over here for bre<»ding 
heavy cart horses. The eggs and butter from 
France are shipped at 8t. Halo to Boutbampton, 
and so good is the service between these porta for 
this particular trade in perishable goods that pro- 
duce offered for sale in the markets of Brittany 
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and Kormandj on one day may appear on Londod 
breakfaet table* on the following day. 

II. Coming now to the port* of South Eurojje, 
and beginning with the most distant, we find that 
what the Baltic doe* for North Germany, North 
Russia, Finland, ami Sweden, the Black Sea docs 
for Roumania, Southern Russia, and the north of 
Asia Minor. The great wheat ports here are 
Varna, Kustendje, Odessa, Nicolaieff, Taganrog, 
Marianopol, and Bordiansk. The interior of the 
country on the north side of the Black Sea is covered 
with a rich black soil wliich yields rich crops for 
little outlay. The port of Batoum has recently 
become the centre of a great oil trade. After being 
refined at Baku, where the pctroleuru springs are 
situated, the oil is sent by train to Batoum, where 
it is shipped in steamers specially appointed for 
this class of trade. The waste products from the 
refineries are sent up the Volga and used as fuel for 
stenincrs. The Black Sea trmle is carried on in large 
steamers, which proceed through the Bosjdiorus and 
Dardanelles into the Mediterranean, thence througli 
tlje Strait* of Gibraltar into the Atlantic. The 
distances to London are from Odessa 3,410 miles, 
from Taganrog 3,(180, and from Batoum 3,G7(). 
Besides wheat, which is the staple exfjort, large 
quantities of other cereals arc shi[)pod in the Black 
Sea, also tallow, hemp, caviare, hides, and tobacco. 

Of Mediterranean ports the chief in the dried 
fruit trade is Patras— in fact, this, with oil and 
sponges, is the prevailing export from Greece. From 
the Turkish port of Salonica come occasional cargoes 
of grain. From Venice Hd the Adriatic Sea fancy 
articles, espocinlly in boadwork, are sent. The 
Venetian women have a skill in this that is un- 
rivalled, and yet they earn only 3d. j^or day ! Thus 
it pays to send beads from London to Venice to be 
there put together, the finished work being sent 
back to London again. The Sicilian (x>rt8 of 
Messina and Palermo send us salt, sulphur, and 
wine, and with Southern Italy olive oil. From 
Ijeghorn and Genoa eomos the best quality of 
walnut wood, used for making musket stocks, and 
lamb-skins to be made into kid gloves ! It may be 
worth observing here that skins imported into this 
country are seldom sold under their projvr designa- 
tions. Besides the lamb- skins just referred to as 
supplying kid, another instance occurs to us in the 
sheep-skins of South Africa. These are usually 
sold hero as dog-skins. They are not woolly as our 
sheep are, but hairy like a dog. We refer to the 
native sheep — the big-tailod sheep of South Africa, 
as it is called. 

Proceeding round the French shore of the 
Mediterranean, we reach the Gulf of Lyons, a 
name that immediately suggests silk. From the 


east or Mediterranean side of Spain come raisins 
and other dried fruits, wines, tomatoes, and grapes. 
In the south of Spain is grown the sweet grape thf^ 
yields sherry, while north of Barcelona, which is 
the Manchester of Spain, is grown the French 
grape. At the Portuguese port of Setubal are pro- 
duced large quantities of salt, some of which reaches 
England by accident. On the sea-shore here are 
dug extensive shallow reservoirs which ore filled 
by the tides. The heat of the sun evaporates the 
water, and all the labour required is to collect the 
salt, which is sent by ship to Norway to cure fish. 
On the way there salt-laden boats, which have to 
pass our shores, sometimes meet with accidents and 
put into our ports for repairs. The salt is then sold 
for whatever it will bring, as its value is too little 
to bear the co.st of reloading. From the north const 
of Spain, where the chief port is Bilbao, come the 
finest metal ores. These are mixed with our own 
metals and produce the finest quality of steel. 
This part of Spain comprises the Bn.sque provinces, 
and was in the days of Rome the seat of iron 
manufacturing. The inhabitants are quite distinct 
from the other inliabitants of Spain, speak a dis- 
tinct language, and are supposed by some to l)e of 
the same race as the ancient Etruscans. The Ba.squo 
provinces recall by contrast the southern shore of 
the Mediterranean, once the granary of ancient 
Rome. This district now yields little except es- 
parto, which grows wild. It ih shipped from Svax 
in Tunis for jiapcr-making. Among other Con- 
tinental jxjrts between which and this country 
constant communication is kept up, but which 
call for no special mention, are Oporto, Bordeaux 
in the wine-producing part of France, HaNTe, and 
Calais. 

III. The port.s for the north-west of Africa, from 
which w'e receive beans and grain, are Mazagan and 
El Arish. These being in Morocco, where the 
Sultan is supreme, the trade is irregular, the Sultan 
stopping it and allowing it just as he pleases. 
Along the coast of Guinea are the ports whence 
comes the palm oil. This useful product is floated 
down the rivers in canoes and launches to the 
coast, these ri\ers thus receiving the name amongst 
traders of the “ oil rivers.’' As regards South Africa, 
the bulk of the trade is carried on by steam, and a 
regular service, both for passengers and produce, 
with magnificent steamers, is provided by the 
Castle Line and the Union Line. Sailing vessels 
do a coasting trade, bringing pnxluce from the 
smaller ports to Cape Town, Port Elizabeth, East 
London, and Durban. At tlieso points the produce 
is collecte<l and sent farther afield by steam. In 
a similar way the railways feed the ports, the rail- 
ways in turn being fed by trek oxen. In this way 
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ftre gathered leather tlie wool, mohair, hides and 
> ^Idns, ostrich feathers, copper ore, and other pro- 
daots of the interior and outlying districts. The 
liners after leaving England touch at Lisbon, 
Madeira, Canary Islands, St. Helena, and Ascension, 
at some of which places the vessels are coaled and 
cargo and passengers landed or taken on board. 
The distance from London to Capo Town is 
6,242 miles, and the time taken by a liner is from 
seventeen to twenty days. Sailing vessels take as 
long ns sixty days. 

On the cast coast of Africa the mo.st important 
trading centre is Zanzibar, which with Delagoa 
Bay is in direct cable communication with England. 
Its chief export is cloves. It has also nine-tenths 
of the whole ivory trade, which is brought from the 
interior. A weed is also collected from the rocks 
on the coast here, a spt‘cies of lichen named 
orchilla, and is used in dyeing skins and Icntlier. 
Other of its exports are gold, silver, iron, inalacliite, 
sesame seeds, wax, oil, sago, arrowroot, tortoise- 
shell, and indigo. Steam vessels are employed in 
this trade, and conn* by way of the Red Sea and 
Suez Canal. Following the East African coast 
northw'ard.^ wo come to Egypt, whose produce is 
shipjHHl from Ale.xandria, and comprises chiefly 
raw cotton and cotton seeds, cereals, wool, and 
onions. These, of course, come by way of the 
Mediterranean and Straits of Gibraltar. 


LATIN. — XLII. 

[Continued from p. 2tK5.] 

L.VTIN KEADIXtJS (conUnved). 

PLACTrS. 

As a speeimen of the powers of Plautus in a more 

serious vein, we prir,t from the same play the 

thanksgiving of Chnrmides to Neptune for his 

prosperous voyage : — 

Trinummus, Act IV., Sc. 1, 1. 1—8. 

CaXTICUM. — CHARMinrj^. 

Salsipotenti et multipotenti Jovis fratri aetherci, 
Neptuno, 

Laetus lubens laudes ago, et gratis grata.s hal>eo, 
et fluctibus snlsi.s, 

Quos penes mei fuit potestas, bonis meis quid forct 
et ineae vitae, 

Quom suis me ex loeis in patriam urbis tutelam 
reducem faeiunt. 

Atque ego tibi, Neptune, ante alios deos gratis 6 
ago atque habeo suraraas. 

Nam te omnes saevom, severum atque avidis mo- 
ribus coraraemorant, 

Spurcificum, immancm, intolomndum, vesanum. 

Ego contra opera expertus. 


Nam pol placidum te et olementem eo usque 
mode, ut volui, usus sum in alto. 


NOTES. 

^Ftherei. Tito «pltbet l» sppIiiKl to Jupiter M ** KInjt nf Air." 
ill opiHMitiun to SaUipokM, '* King of the jDoep." 

Cmtls gratas^** gmlrful thauk» " 

prints^ etc. '* Wh(» littve liitd it cowqdetcly lu their power 
to Uetannine what ultouhi Ih> the Iktr of my goods 
and jnjT»lf.” Pmfs /nit In a anmewhst 

tnutological rxprmHiou; lit , *'iu whono haudii waa tbo 
doniiuion owr mo.” 

Patrlunt urbU tnteUm, ’* my (H^vmtry and the protection of th« 
city." 

Jgn atijue habfo, “ \ cxprcMN and fool." * 

Saeium Old NiHillng for jworww 

0/<rro. “IJy actual fhet, by c‘Xi»ononco.** 

J’liL A short foruj of tin* more common Fdqvi!, “ by Pollux," 
n fr»>qncntn«th.--/i;ij vmpie vmio ut ivlu!, " exactly In tho 
way iu which I wished," 


TERENCE. 

P. Tcrentius Afer flouiis}ie<l boirio years after 
Plautus, from whose comedies vou have already 
read extracts, and wliorn he oxc’clled in greater 
jmrity of diction ami finish of style, though ho 
cannot be credited witli greater originality than 
Ids predecessor, being evoii more do])endent than ho 
upon Greek sourevs for the form of his plays, the 
outlines of their plots, and the names and indU 
vidmility »)f his eliaraeters. Ho is iwiid to have 
li\e<l at tlie end of llie Second Punic War, and to 
have Is'cn a C'arthagirdfin slave, which latter state- 
ment is borne out by his name, Afer (the African). 
He is only known to have written six jdays, all of 
which have come down to ns, and which boar the 
follow ing titles— “ Andria,” “ Hecyni,” ** EunuchuB,** 
“ Hauiontimoruraenos," “Adelphi," ‘'Phormlo." It 
is needless to giv(! in detail the ]dot« of any of 
the.se; they none of them jilvi'aldgh idea of tho 
morality of tho age, and j>rineif>fdly turn upon 
lovers’ intrigues, the father’s wrath— a scriouB thing 
in a country where the father was allowevl nl>«olute 
control over Ids t ldldren— and the shifty machina- 
tions of ingenious slaves, whose cunning, if not 
always successful, is generally the most nmosing 
elcmient iu the piece. 

A few worfls are necessary to exjilain the follow- 
ing extract from the *' Andria." Pampidlus, son of 
Sirno, has fallen in love with Glyceriurn, a native 
of the isle of Andros— henexj the title of the play. 
His father, hearing of it, and thinking the marriage 
not likely to be a very rrerlitable coniM*rtion, orders 
him to marry the daughter of his old f riend CTirenics. 
Davos, the slave of Simo, who ha.saplf>t in his head 
for setting matters right, induces Pamphilus to 
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profess submission, and it accordin 4 fly becomes 
known that Parapiulus is to marry the daughter of 
Chremcs (Philumena), wiih whom Charinus, a friend 
of Pamphilus, is alrwidy in love ; and Byrrhia, the 
slave of Charinus, has just informed him of the 
report. 

Andhia, Act II., Sc. 1, 1. 2—28. 

Cmahisub. Dyrkhia. Tamphilus. 

Ch. Va misero mihi. 

Ut animus in spc atque in timore usque antehac 
ad tent U8 fuit, 

Ita postquam adcmpta spes est, lassus, curacon- 
fectus Btupet. 

Bt. Quaeso edepol. Chorine, quando non potest 
id fieri, quod vis, 5 

Id velis quod possit. Cii. Nil volo aliud nisi 
Phllumenam. By. Ah, 

Quanto satius ’st te id dare operam, qui istum 
araorern ex corde ejicias ; 

Quam id loqui, quo magis lubldo frustra incen- 
datur tua. 

Ch. Facile omnes, cum valeraus, recta consilia 
aegrotls damns. 

Tu si hie sis, nliter oensoas. By. Age, age, ut 
lubet. Ch. Set Paniphilum 10 

Video, Omnia experiri certum 'st prius quam 
pereo. By. Quid hie agit ? 

Ch. Ii>8um hunc orabo : huic supplicabo : arao- 
rem huio narrabo meum : 

Credo impotrabo, ut aliquot saltern nuptiis pro- 
dat dies 

Interea fiet aliquid, spero. By. Id aliquid nihil 
est. Ch. Byrrhia, 

Quid tibi videtur ? adeon’ ad oum ? By. Quid 
ni 7 nihil ut impetres, 15 

Ut te arbitretur sibi paratum moochum, si illam 
duxerit 7 

Ch. Abin’ hino in malam rem oum suspicione 
istac, soelus 7 

Pa. Charinum video. Salve. Ch. O salve. 
Pamphile, 

Ad teadvenio, spem, salutem, consilium, auxilium 
expetens. 

Pa, Neque pol consill locum baboo, neque ad 
auxilium oopiam. 20 

Set istuc quidnam ’st ? Ch. Hodio uxorem ducis 7 
Pa. Aiunt. Ch. Pamphile. 

Si id facie, hodie postremum me vides. Pa. Quid 
ita 7 Ch. Ei mihi, 

Yereor dioere : huio die quaeso Byrrhia. By. 

Ego dioam. Pa. Quid est ? 

By. Spemsam hio tuam amat. Pa. Ne iste haut 
mecum sentit Ehodum die mihi : 
Numquidnam amplius tibi oum illafuitCharine! 
Ch. Ah, Pamphile, 25 


Nil. Pa. Quam vellem. Ch. Nunc te per aml- 
citiam et per amorem obsecro, 

Principio ut ne ducas. Pa. Dabo oquidem ope- 
rara. Ch. Set si id non potest, 

Aut tibi nuptiae hae sunt cordi. Pa. Cordi? 


NOTES. 

* *'"-m of osth, uned merely to Intensify a remark 
(lit. “by Pollux"); frequently the munus} liable pol la 
used. 

Qttoniani id, etc. “ Since what you wish for is an imiKwsibility, 
that you would make up 3 our mind to pi>sslbilltles.” 

Tu si hie sis. “ If you were in my condition you would think 
differentl}'.'’ 

Age, age, ut lubet. A alniplc form of acquiescence, “ Well, 
well, as you will." 

Setl Pamphilum. Here his sii pposed rival appears on the stage. 

Quill hie agit. Tills is said by Byrrhia In an “ aside.’’' “ ¥rhat 
does he mean by making every attempt?” 

Credo imjietnibo. “ 1 trust 1 shall obtain from him.” This i* 
of course a oonstructlou not allowable in good Latin. 
The natural construction would be credo wieiwpetmfuntwi. 
esse. 

Id aligniti. “ That something he talks of moans nothing." 

Adeaue. A sort of deliberative present which seems to point 
to a nearer object than the futme, adiho. 

Scelus. Fot seelesU. “Scoundrel.” 

Charinum. Pamiihilus at this point catches sight of hla 
friend. 

Pol. See note on line 5. 

Haut mecum seniU. “ Ills taste differs from mine ” 

Quam vellem, sc./uisse. “ How I wisli there had been.” 

Tibi suiU cordi. Cordi esse alicui means “ to l>e pleasant to any- 
one." Pamphilus eontemptuously repeats the word, 
“ pleasant Indetsl ! ” 


In the following extract, taken from the “ Phor- 
mio," Di'inipho — whose son, Antipho, has married 
without his father’s consent - gives vent to his in- 
dignation, to the amusement of Phasdria, his nephew* 
and the slave Oeta, who are overhearing him unseen* 
and throw in an occasional “ aside.” 

Phokmio, Act II., Sc. 3, 1. 1—16. 

Dxnipho. Gkta. Pharoria. 

De. Itane tandem uxorem duxit Antipho in- 
jussu meo 7 

Nee meum imperinm : ac mitto imperium : non 
simiiltatem meam 

Revereri saltern 7 non pudere 7 O faoinus audax* 

O Geta 

Monitor, Gb. Vix tandem. De. Quid mihi 
dicent 7 Aut quam causam reperient 7 
Demiror. Ge. Atqui reperi jam : aliud onra. 

Db. An hoc dicet mihi 7 5 

Invitus feci ; lex coegit 7 Audio. Fateor. Ge. 
Places. 

De. Verum soientem, taciturn* causam tradem 
ndversariis. 
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set 


Etiam idne lex ooegit f Gb. Iliad doititn. Pr. 

• Ego expediam : due. 

t)B. Inoertom *8t, qaid again ; quia praeter spem, 
atqae incredibile hoo mi obtigit ; 

Ita sum inritatuB, animum ut nequeam ad cogi- 
tandum instituere. 10 

Quamobrem omncs, cum secundae res sunt 
maxume, turn roaxume 

Meditari seoum oportct, quo pacto advorsam 
Herumnam fcrant. 

Pericla, damna, exilia peregre red ions semper 
cogitet, 

Ant dli peccatum, aut uxoris mortem, aut mor- 
bum liliae: 

Comrnunia esse haec : ne quid horum umquam 
accidat animo novom. 16 

Qnicqwd praeter spem eveniat, omne id deputare 
esse in lucro. 


NOTES. 

Itane tamlem. An exprewlon of surprise and indignation, 
“ What foraooUi?" 

Jmjteriuni, Tlu* vow which denoted anpreme military power 
JH here to signify the absolute (‘ontnd, patria potestn$, 
given by the Roman law to a father over hts own son, 
which amounted even to a power of life and death. 

0 Gtta montior ' ApoHtro]>hiHing tla* slave whom lie thinks 
absent, and to whom be entrusted the care of ills son. 
“OGeta, a fine mentor, truly" The slaies were fre- 
quently called by the name of the trilie fmm which they 
ha<l been taken. Gefa is one of the (Mw or Thracian 
trilw on the Danube. Dams is said to Is* the same wonl 
as Darns, one of a tribe inhabiting the modern Transyl- 
vania. 

Vixkindrm. The slave, hearing his name mentioned, remarks 
aaide. “At last he has thought of me." Supply met, 
meminit. 

Alitul cura. Lit. “Think of something else." “Make your 
mind easy." 

Caioam tradem, etc., “to allow oneself to be beaten." 

lUud durum. Pbiedna feels that this is an nnanswerable 
argument, but Geta consoles him with the remark, “ ITl 
get over it ; leave it to roe." 

.SjMm is used to signify the reputation of evil as well as the 
hope of good ; so Dido In Virgil, “ Alneid," iv. 419, 

says 

“ Hanc ego si potui tantnm sperare dolorem." 

Psregre red tens. “ Returning fW>m foreign travel." 

Ct ne, used with quid, to follow, signifies a purpose n^pa- 
Uved, 

Depuiart. “ To write all that down as profit." 


KEY. 

PLAimji, ** TumuimiTB." Act IV., 8c. 1. 

CUAiui. ToNeptune, potent o'er the deep and most powerful, 
Uie brother of wihereal Jove, Joyously and sincerely do I 
proffor pmiee, and return my grateful thanks; to the salt 
waves, too, with whom lay supirme power over myself — os«, 
< 00 , that existed over my property my life, —inasmuch as 
tnm thdir realms they have returned me safe and sound even 
to nqr own native dty. And, Neptune, befbre the other Deities, 


do I both give snd return to you Axtrem* thanki^ ForUt 
people talk of you as being cruel and severe, of voracious 
liabits, filthy, unsightly, unendurable, and outrsfeous ; oo the 
other hand, I have exi^rienoed your kindlp aid. For, in good 
sootli, 1 have found you luereifhl upon the deep» even to that 
degree that 1 wished. 


THE ORGANS OF SENSE.— V. 

(Contlnnsd fram p. 906.) 

III.— THE ORGAN OF SHELL {wntinnsd). 

One great service which the sense of graelj rendera 
to the higher Animals — i.r»., to beanta, binU, and 
reptiles — is primarily to warn them against re- » 
ceiving into the lungs and stomach noxious matters* 
and secondarily to guide them in the search for 
wholesome air and fcKxl. A« a rule— to which* 
however, there are many exceptions — nauseous 
smells are associated with noxious gases, and food 
which gives off a pleaant aroma is of a nature, and 
in a condition, to supply good nutriment. The bulk 
of the atmosiihere consists of inodorous gases* 
admirably mixed so as to suit the purposes of 
respiration, and the main products of vegetable 
life are nutritive and bland ; but small quantities 
of destructive effluvia and of dcailly poisons are ne 
uncommon tilings in pature, and unless sorao kind 
of quarantine were exercised on air and foo<l, the 
system could not be maintained in hoidth. True, 
therefore, to its office of winitary inspector, tha 
orjipin of smell holds a position at the entrance of 
the passages for air and food. In order to appreciate 
its office, it is necessary to understand the rehition 
of these passages to one another. This is best done 
by a reference to the illustration (Fig. 9). The 
largest figure represents the nose chamber of the 
left side ; the hollow of the mouth below it ; the 
phiuynx, or channel for food, running down towards 
the stomach on the left side (of the figure) ; and 
the larynx, or channel of the air, when pursuing It# 
course to the lungs, parallel to it, on the right-hand 
side, as they would appear if the head were out In 
two with the downward stroke of a sharp resistlesa 
knife, made as near to the middle plane as possible, 
yet so as to be on the left of the upright partition 
between the two nose-chambers. The ordteary* 
course of the air, when no food is being swallowed* 
is upward through the nostril, then horisonUlly 
through the lower part of the nose-chambers, then 
downward and forward behind the soft palate, 
entering the hole immediately below the part 
marked as the “ epiglottis,'* and so on to the lungs. 
The simpler coarse of the food is horiaontally 
through the mouth, and then vertically down* 
ward. If the reader has onderstood the en- 
graving, he will see that the air and food pmsigei 
cross one another ; or, perhaps it makes it mom 
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clear to say that the air passage enters the food 
canal from above, and passes out again below and 
in front of it. This is a singular arrangement, and 


covers in the nasal chambers in front, and, on 
account of its oblique direction, overhangs the( 
orifices, which are farther defended from intmsi/o 



Pig 9.— I. Vrutioal BEmoN or ITuman Upao, siiowmo the Rflatiov or the rAssAC.Es for Air and Pood. TI. Frame- 
work or THE Nome. III. Muhclkh or the Nosl. IV’ Septum or the No«e and its Nervuj. 

Ret. to Noe. in Flge.—I. 1, upix’r turbinated btuie ; 2, middle do. ; 8, lower do ; 4, hole lending to the canal which draine the 
eye; ft, Euetachlen hole , iwilato ; 7, uvula; 8, epiglottis; 9, pharynx; 10, larynx; 11, cricoid cartilage ; 12, thyroid 
cartilage ; 18, cavity of the mouth. 11, 1, pui*t of up|>er jaw bone . 2, nose bone ; 8, upjKT aide cartilage ; 4, lower do. ; 
6, cellular tisaue. 111. 1, pvrainidHl muscde of the ii<»ae ; 2, tnuacle to lift the aide cartilages ; 3, coini'reHsor of the none ; 
4, front dilator of the nostril ; 6 , small compressor of the iKwtril ; 6 , hind dilator of the nostril , 7, muscle to pull down 
the side cartilages. IV. 1, nerve of the lobe of nose ; 2, olfactor) lobe of brain ; S, nerves of the septum ; 4, nerve of 
palate. 


Open, one would have said, to the obvious objection 
that the food might get into the lungs, where it is 
not only not wanted, but could not be for a moment 
endured. This catastrophe is, however, provided 
against by the act of swallowing, in which the soft 
palate closes the air entrance above, and the epi- 
glottis is bent down, while the sides of the hole 
lielow are so contracted beneath its overhanging 
and protecting hootl, that the food passes over it, 
and the drink on each side of it, without danger of 
their making an entrance into the larynx. It will 
be seen that the effluvium from foo<l not only rises 
into the nasal organ wlien it is presented to the 
mouth, Imt passes to it aUo after it has been intro- 
duced Into the mouth, so that the nose is an-effec- 
tlve guard to this entrance, ns well as to that which 
it more immei.Uately occupies. 

The external protecting framework, or nose. 


solids by a number of stiff hairs. At the upper 
part, 01 roof of the nose, this framework is of bone, 
because there no flexibility is require<l, but towards 
the point it is composed of cartilages, which are 
more elastic, and which can also move in relation 
to one another, while the outer and lower sides 
of the orifices are composed of yet more bendable 
cellular tissue. The.se wings of the nose can play 
up and down, and to and from, the central partition 
by the action of muscles, so as to enlarge, contract, 
or slightly alter the direction of the openings ; but 
the framework is, nevertheless, stiff enough to keep 
the nostrils moderately distended while in a state 
of rest. Stretching horizontally backward fitaa 
the nose are the nasal chambers, divided from one 
another by a plain partition, which is bony behind 
and gristly in front, and they pass under the 
chamber of the brain and over the cavity of the 
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moftth* to open backward over the tbront. Solid apparatatt of smell on each aide arises from under 

^ floors of bone divide this second storey of the head the brain by three roots ; it is in the shape of a 

from the upper and lower rooms, and bones also little round horizontal bar of brain matter, ending 



Fio. 10.— I. Vertical Sectio.v or HrAn or PoRpoisr, bhowino the Kahal PAf^HAOE JI. Vebtical SrmoN or Rabsit*b 
Ulad, showing Olter Wali or the Nasal Canal, nn hide. III. Unpi ii hip» or Hkad or Si'cttko Poo-rwri 

Reft, to Nos, In Fijpi.— I. 1, 2, cavity of the kIcuH altnosi divided into two ; 3, Heptuin l>etwt*en the right and left halves of the 
brain ; 4, nasjil passage ; 5, slit-like orifice ; 0, folded meiTibnine ; 7, npjier end of air-iMiKSAge. grasped by the sides of the 
naMl canal, 8, soft jialata; 9, hard palate; 10, tongue; 11. valve. II. 1, cavity of the brain ; 2, a, ethnio-turblnals ; 4, 
lower torbinal ; 6, nostril ; 6, inlate ; 7, nasal canal ; 8, bulla of ear ; 9, bristle running thruiigh Kustachian tube. 


wall inihe right and left aides. These walls, how- 
ever, are not smooth and plain like the central 
partition, bat have throe bony projections one 
above the other, whic^^ are called turbinateil bones, 
because they are curled upon themselves like scrolls, 
the first convex surface of the scroll being directed 
inwards. These turbinated bones stretch inwards, 
nearly reaching the plain partition, and thus divide 
each lateral chamber into three horizontal passages, 
called the upper, middle, and lower passages. All 
the interior of the chambers is covered with a 
membrane, which is very thick and pulpy on the 
scioU bones, the roof of the chamber, and cen^l 
partition. This membrane is peculiar in that it 
seoietes a slimy mucus, is very vascular, and so 
oontains much blood, and the ultimate fibres of the 
nerve of smell end in its substance. The nervous 


in a bulb, and it lies in a groove of the soft brain 
above, and of the liard bone beneath, being 
separated from its fellow by a crest of bone. These 
bulbs being placed in the brain-case, send down, 
from all along their course, through many holes in 
the bones on which they lie, nervous cords, which 
di\ide and sulnlivide, and run, some to the vertical 
central partition, some to the top scroll-bone, and 
some to the roof of the ciiamber. Their distribu- 
tion, of course, indicates where the sense of smell 
resides, that is, not in the main channel of the air, 
which passes along the floor of the passage, but in 
the upper part of the chamber. Hence, when we 
want to smell an3rthlng, we take means to get the 
gas driven upward into the upper part of the nose. 
This is effected by contracting the nostrils, and 
drawing the air suddenly and sliarply in, so that it 
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i« dif<ected tipwardu imitead of along the floor of 
the pasfago. 

It been remarked that the membrane of the 
nose Is very full of blood-vesaels, and this is im- 
portant, bcOTuse the presence of much warm blood 
dictribute<l over a surface purposely folded to give 
it a greater extent, Yim a tendency to warm the 
cold air as it passes through the complicated 
channels before it is introduced into the lungs. 
That c/>ld air, introduced through the nose instead 
of through the mouth, is less likely to be injurious, 
is so far recognised, that respirators are used by 
delicate persons in cold air, while it is not thought 
necessary thus to protect the nose. 8ome of us 
need to bo reminded that we should breathe always 
by our nose and not by our mouth. 

There are curious connections between the nasal 
chambers and the hollows in many of the bones of 
the face and head, which are analogous to the air 
cavities of birds’ bones. The nose has also another 
office, in that it servos as a sewer for the eye. Two 
little ducts from the inner comer of the eye join 
and form a tube, which, after passing through a 
bony canal, delivers its drainage into the lower 
meatus of the nose by a small orifice, shown in the 
engraving. Hence, violent blowing of the nose is 
often resorted to in order to clear the eye from dust 
and tears. 

So far as concerns ourselves, the use of the 
olfactory organ is rather to teach us what to avoid 
than what to seek, and the pleasures of smell are 
rather incidental to other healthful conditions than 
much prised on their own account; yot the varied 
fragrance of a thousand flowers, so delicately dif- 
fused as not to pall the sense, or to surcharge the 
pure air, is no small addition to the delights of the 
garden and the country. If, however, we endeavour 
to imprison these odours, and make them our own, 
they are nearly always suggestive of a sickly 
effeminacy, and liave called down sneers on their 
possessors. Thus, Cowper writes— 

** His better hand, more busy, gives the nose 
Its burgsinot"; 

and Tennyson — 

** His essences turned the live sir sick ** ; 
and again Shakespeare — 

** He WM perfumed like m milliner." 

It is ourious to note that no sensation brings 
back soenM to our mind in so lively a manner as 
do odours long unsmelt ; a whiff of water oontaining 
sulphuretted hydrogen gas may serve to remind a 
middle-aged man of the days when he b^an to 
learn analytioal chemistry. 

To us the sensations of smell are far lees vivid and 
teliable than those of sight and hearing, or even 


those of touch and taste. They furnish but few 
starting-points for thought, or speculation, or reason 
to proceed from. We seldom employ the smell iie 
investigation, unless it be upon objects which give 
no indication whatever to any of the other senses ; 
and when we do so we are not satisfied until we 
have other confirmatory evidence as to the nature 
of those objects. The chemist in the laboratory 
will make use of this sense as a rough-and-ready 
method of detecting gases which cannot otherwise 
be easily dealt with, but he always confirms their 
presence by other tests if possible. Anyone who 
has presided over the practical experiments of 
students in chemistry will have been struck with 
the number of men whose sense of smell is imper- 
fect and unreliable ; and even those who think they 
have this sense unimpaired are often misled, from 
the fact that they are conscious of a sensation, not 
produced by odour, but which is, in fact, only the 
general sense of touch, common to the surface of 
the body, and only more acute in the delicate lining 
membrane of the nose. Such students can detect 
pungent gases like ammonia and chlorine, but can- 
not distinguish between them, or between aromatic 
gases like alcohol and chloroform. On the whole, 
we make such little use of our organ of smell, its 
acuteness being as often an inoonveiiienco as an 
advantage to us, that we endure the loss of tlds 
sense with more patience and with less sense of 
privation than that of any other. The estimate we 
form from experience of the comparatively small 
value of this sense is apt to make us misjudge its 
importance to the lower animals. But if we imagine 
that the impressions which this sense brings to 
animals ore as dull, indistinct, and unreliable to 
their consciousness as to ours, a little observation 
of the habits of animals will soon lead us to suspect 
our error. The sense seems to be the keenest in the 
carnivora, and man is so sensible of his inferiority 
to these in the sense of smell that he supplements 
his deficiency by their acutene****. The little terrier 
will inform his master, the rat-catcher, if the rat 
is at home by his impatient scratching at the 
mouth of the hole. The huntsman sees a fox cross 
an alley in a wood ; Reynard has gone he knows 
not whither, and has left no trace which is avail- 
able to his dull sense. But a bound comes in 
sight, and when motioned to the place he sniffs the 
ground in uncertainty but for a moment, and then 
flings up his nose towards the sky, and with one 
long melancholy howl calls his comrades of the 
pack, and, in almost less time than it takes to write 
it, they are all in full ciy on the trail, making the 
echoes ring with their confident music. Who has 
not observed the pointer, as be stops in the midst 
of his swift business-like beat, motionless, as if 
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li^dnaa’s head had tmned him to atone f Yet, if 
yon mark him well, his whole frame is instinot with 
tremulous emotion ; his eyes glisten, and seem 
etartlng from his head ; his nostrils twitch, and his 
limbs quake with excitement. The game lies hidden 
in deep cover ; it is impossible for him to see it ; 
but as you look at him you feel certain that he is 
as vividly conscious of its presence as if his eye 
saw or his foot were upon it. 

We have seen, in writing of the other senses, that 
while beasts seem to have these in greater efficiency 
than men, this is because their attention is not 
abstracted from their indications, and not becau.se 
the organ is any more perfect or elaborate in its 
structure ; but in the case of the smell, a corre- 
sponding dev elopment and complication of structure 
accompanies a keener sense. The great difference 
between the skull of man and that of the beast 
consists in the fact that in the latter the brain and 
the brain-case — which it accurately fits — are much 
smaller ; the jaws — and therefore the hollow of the 
mouth — are much larger and longer. Now the 
nasal cavity which lies between the.se partakes, in 
the beast, of the elongation of the jaws, and not of 
the curtailment of the brain. The nose is almost 
always at the end of the muzzle, and the long 
clmnilicrs of the nose only pass under the brain at 
the posterior |mrt of their course, where they also 
begin to descend to enU*r the throat. Hence, in- 
stead of eomp.iring the face to a three-storeyed 
house, as we did in speaking of the man, it should 
be compared to a two-storeyed shed, with a lean-to 
behind for the accommodation of the brain. The 
turbinated bones are, therefore, not so much one 
above ns one behind the other, the front or inferior 
one being very much enlarged and contorted, or 
folded, so as to fill up the large chamber. 'J’his 
bone is very differently shaped in different animals. 
In the sheep it arises by a broad plate, which 
runs inwards from the outer wall of the nose, 
and then divides into two plates, both of which 
assume the form of scrolls, one curling upwards and 
the other downwards ; and the number of turns of 
these scrolls is so great that if a txansverse s€>ction 
of the nose be made, the edge of the bone looks like 
the capital of an Ionic column. In the hare and 
rabbit the bone has a different form, and consists 
of a number of plates one above the other, which 
aubdivide into other smaller horizontal plates or 
ridges, all of which are, so to speak, gathered 
together into one stem at each end. The seal has 
a bone of the same structure, but much more sub- 
divided and comi^ioated; and the extraordinaiy 
development of the <»gaii in these swimming 
camiTora would lead us to suppose that they hunt 
bgr scent It will be seen that the design of all 


these structures, however different their form may 
be, is to increase the surface over which the 
pituitary membrane, as it is called, can be spread. 
Now, in man, the membrane of the lower aoroll- 
bone is not so specially the seat of the organ of 
smell as of a refined and acute organ of touch ; for 
the nerve which supplies it is not from the olfwstory 
bulb, but from the fifth pair of nerves. It is this 
nerve which is excited by the application of snuff ; 
80 that the snuff does not act as an odour, but as 
an irritant, and the pleasure may be compared, by 
those who do not appreciate it, to the pleasure of , 
scratching in other parts of the body. In beasts, 
however, the turbinated bones ore not one above, 
but one behind the other, and the air passes 
sHcxjessively over them all, instead of lielow the 
ethmo— or upper turbinated bones as in man. 

Perhaps it is not out of place here to remark upon 
some functions discharged by the nose which arc 
not olfactory. In the porfioise the brain has no 
olfactory lolie, and there are no olfactory nerves ; 
and therefore the nasal passages are made sub- 
servient to the supply of the lungs with air. A 
reference to the engraving (Fig. 10, 1.) will show 
how the canal from the slit-like opening at the top 
of the head passes down past a valve, which closes 
it agaimst the water when the animal is submergwl, 
and then onward to the heafl of the windpipe, which 
here does not open on the floor of the cesophagus (or 
food-throat), but is continuo<l up and thrust into 
the nasal canal, while the muscles of the soft palate 
and food-throat grasp it firmly. 

The hog uses his disc-shaped snout to turn up 
the earth, and the tapir curls his flexible nose round 
the grass to tear it up ; but these slight differences 
from the usual development of the organ sink into 
insigniflcance beside the enormously elongated 
trunk of the elephant. In this beast the two 
narrow tube^ into which the nasal chambers me 
continued forward, run to the very end of the 
organ, where there is, on the upper side, a finger, 
as it were, which seems to be as serviceable as any 
of our own. Strong bundles of muscles run along 
the trunk on all sides, and radiating ones pass 
between these, so that the beast can move his trunk 
in any direction he pleases. 


LIGHT. 

[OotUlnuM from p. SOI.) 

ySODUenON of ak iiiagk with the fla«k of 
WATS a 

Wc may now proceed a step farther with out in- 
vestigation of the optical phenomena presented by 
a flaak of water. Only port of the light wbiob 
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fall* upon the fla«k 1« sent back ; some of it passes 
through. The latter may be made to give an account 
•of itself in the following interesting manner:— Be- 
hind the flask / place a stiff paper screen i, which 


is formed for parallel rays like those of the sun. ^ 
Now place a candle at a greater distance from the 
lens than the distance of the principal focus, and 
place a white screen of paper on the other side of 


Fig. 41. 



may be held upright between the leaves of a book. 
Put a candle at c — say, about a foot away. The 
light which passes through the flask forms itself 






Fig 42. 

Into an image i. Observe, firstly, that the image 
of the candle is Inverted ; and, secondly, that if 
the distance of the light from the flask be increased, 
the position of the screen 
has also to be altered ; 
thus, with the candle at e', 
we have to move up the 
screen to And, further, 
that we can increase the 
distinctness of the image by cutting off all mar- 
ginal rays, which may be done by interposing 
between the light and the flask an opaque sheet 
with a round hole in it, as at ii (Fig. 42). All the 
above experiments may be done more perfectly 
with a double-convex lens, which is thicker in the 
middle than at the rim, and is drawn in section in 
Fig. 46. When such a lens is held in sunlight 
the solar rays are converged to a point /, called 
the principal focus, and it is here where the image 


the lens ; an image of the candle will be cast on 
the screen. Fig. 43 will explain the formation of 
the image. The focus of each ray passing through 
the len.s from the object is somewhere in the line 
drawn from the point in the object whence the ray 
emanates through the centre of the lens L L' to the 
other side of it. Thus, if e' represent the centre 
of the lens, the point of light A has its focus some- 
where in the lino A c/ a, and the point of light c has 
its focus somewhere in the line cc'o. Hence, if 
we trace the path of some other ray from the given 
point tlirough the lens to where it intersects the 
line drawn through the centre, we shall have its 
position in the image ; thus, the ray AL is refracted 
in the direction L a, and at the point a it intersects 
Acf a ; a is the tip of the image of the object A B. 
The reader may exercise himself in finding out how 
the rest of the image, a h, is formed. 

THE DOUanE-OONVEX LENS IN THE ETE. 

A much more remarkable lens than any of human 
construction is that which 
exists in the eye. ITie eye 
may be regarded as a spher- 
ical box packed with a trans- 
parent jelly V (Fig. 44), and 
with a lens I held in position 
by suitable muscles. In front 
of the lens is an annular cur- 
tain of green or blue, etc., 
and in front of this, again, a 
watery liquid in a cavity formed between the lens 
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and a transparent bulging front caUed the cornea, 
*ljiglit from without passes through the cornea., 
aqueous humour, ag, to the lens /, by which it is 
refracted and cast on to the 
back of the eye as a picture of 
external objects. The con- 
cave purple screen upon which 
this image is cost, at the back 
of the eye, is termed the re- 
tina, and its impressions arc 
carried by the optic nerve to the brain to create 
the consciousness of sight. 

All one usually sees of the eye is represented in 
Fig. i5, where p represents the dark inner circle 
through which light enters the eye ; it is called 
the pupil. Next we have the coloured ring i, which 



Fig. 45. 





he changes his gaso from a distant to a near object 
The reflected images of the candle from the front 
and back surfaces of the lens recede from each 
other. Honce, it is impossible to tee distant and 
near objects at the same time. 

Look at a distant object, bet ween the extended 
fingers ; so long os you see it dearly, the fingers are 
indistinct. Next look at Uio fingers ; the distant 
object cannot now be made out 

THE ACTION OF LENSES ON LIGBT. 

The action of lenses on light becomes, perhaps, 
more intelligible to the reader if he considers their 
relation to the prism, which Is very apparent on 
seeing sectional diagrams of them. The similarity of 
the double-convex lens B (Fig. 46) to the two prisms 
placed base to base at A, extends also to their 
action on light ; for if parallel rays fall on them 
in the direction of the arrows, these says are 
converged to a focus / on the other side. 
Again, the double-concave lens D, seen in 
section, is not unlike the view presenUd at o 
of two prisms apex to apex ; and just as the 
iiction of two such prisms on light is a diver- 
gent one, causing the rays to spread out, so 
the double-concave lens has a divergent effect 
on rays {xisslng through it. 

CUBOMATIC ABEBRATION. 


varies in f !ze to regulate the amount of light enter- 
ing the ey * ; this is the iris. Surrounding these wo 
have w, t'..e white of the eye. To Boe what exists 
inside the eye, procure the eye of a sheep or of an 
ox, and cut it open ; each of the parts we liave 
already m *ntioned will be found ; note particularly 
the form and nature of the crystalline lens. 

The lens I (Fig. 44)is un- 
like the hard breakable 
materials with which wo 
have carried on our ex- 
periment.s ; it is of trans- 
parent crystalline or- 
ganic material, variable 
in form according to 
the amount of pulling 
exerted on it by the muscles which hohl it in 
position. Therein wo have a beautiful provision 
for seeing both near and distant objects with case ; 
In other words, of always keeping the images of 
objects on the retina, which is necessary for a clear 
sight of them. The retina is fixed in position ; and, 
therefore, for near objects the lens assumes its 
greatest convexity, and for distant objects its least 
convexity; and this alteration in curvature may 
even be seen by looking into the eye of a friend, 
with a candle or burning taper on one side,^ while 


The prismatic acliun of a lens on light if still 
further shown in the coloured rim which surrounds 
the circular area it illuminates when rays pass 
through it and arc cast on to a white screen. This 
may be seen by casting an image of the sun on to 
white paper by means of a double-convex lens, like 
a spcdacle-glabs adapted for long sight. If tho 


Fig. 47. 

paper be between the lens and the focus, the rim is 
red ; but if the paper be placed beyond tho focus, 
the rim is blue. The ray r (Fig. 47) in passing 
through the lens is refracted, and suffers dispersion, 
the red portion near the lens being outside, and the 
violet portion being inside ; hence, in this region the 
light has a red border. After the rays have crossed, 
their positions are reversed, and bc 7 on<l F the cir- 
cular area of light has a bluish border. Hence, a 
ring like Fig 48 to cut off the marginal rays wonM 
be of distinct use in eliminating this ooUmfed 
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border. Such a rinjif U calle<l a “atop” or “dia- 
phragm/* and i« of frequent u»e for this purpose in 
optical instruments. The iris is a stop or diaphragm. 
The dlsi^ersion producefl by lenses is spoken of as 
their chromatic afwrrafwn. 

SHOUT SIGHT AND LONG SIGHT. 

A person wlio is short-sighted cannot see things 
at a distance, and he brings minute objects very 

O near the eyes to see them clearly. 

The defect arise.s from the central 
part of the crystalline lens being too 
dense, and refracting light so as to 
form a picture in front of, instead of 
Fig 48. retina. Spectacles with con- 

cave glasses correct the evil. 

In long-sightedness objects are seen best at a 
distance, an»l there is a difficulty in reading small 
type. Here there obtains in the eye an opijosite 
condition of tilings from those found in short- 
sightedness. Tlie crystalline lens has a lowered 
refractive power, so that the images of objects are 
cast beyond instead of on the ret ina. The correction 
to be applied in this case is the use of spectacles 
with convex glasses in them. 

Short-sightedness is usually 
an accompaniment of youth, 
which may correct itself 
with increase of years ; 
long-sightedness, on the 
other hand, begins to show 
itself in middle-aged and 
old people. In the accom- 
panying Fig. 49, the action 
of a short-sighted (A) and 
of a long-sighted (b) eye is represented, and by 
the side of each is shown the kind of lens required 
to correct the defect. 

. THE EYE AS A OOLOUR-DI8CB1MINATOR. 

A large wave breaking on the sea-shore necessarily 
expends more force than a small wave ; a large ether 
wave breaking on or dissipating itself in the meshes 
of the retina must also similarly, one would expect, 
expend more force than a small one. That suchdiffer- 
cnccs of mechanical effect do exist has been proved 
experimentally. The physiological consequences in 
the individual are a consciousness of differences of 
cc^our ; thus, while the long ether wave produces 
the consciousness of red light, the ether wave of 
half its length appears as a violet light. All the 
differences of colour we see in a spectrum relate to 
differences of ethereal wave-length in the undula- 
tions which produce them. The wave-lengths of 
the rays of coloured light have been measur^ and, 
roundly speaking, vary from a thirty-thousandth of 
an inch to a sixty-thousandth of an inch in length. 


If we take the ethereal waves which would prodnoe 
lines of light in the position of the Fraunhofer lines, e 
the following is a more exact statement of lengths, 
etc. 


Coloured 

Jtay. 

Colour 

Number 0 / eiker 
vfuvee in 1 iiicA. 

A 

Red - 

88,417 

C 

Ortuigi 

88,708 

Dl - 

Yellow 

48,181 

E 

Green 

48,205 

F 

Blue 

62,256 

G 

Indigo 

58,971 

Hj - 

Violet 

64,011 


The power of discriminating between different 
colours differs very much in people, and even in 
the same person under certain circumstances. Now, 
since in the pursuit of certain arts and callings a 
keen power of colour-discrimination is absolutely 
essential, it is of importance to know where and 
when the eye fails in this respect. 

There may be such a total lack of discernment 
of colour-differences that the apple and its leaves 
appear of one tint, or a solution of yellow bichromate 
of potash and another of green chromium chloride 
appear both alike. In such a case, the observer is 
colour-blind, and ought not to be engaged in any 
calling where distinguishing between colours is of 
importance, as in tlie case of the dyer, or of a railway 
servant who has to distinguish between signals of 
different colours. This defect in colour-vision is 
sometimes called “ Daltonism,** because Dalton, the 
famous chemist, was colour-blind to a remarkable 
degree, and on one occasion is said to have put on 
red stockings for a Court reception under the im- 
pression that they were green. 

In advancing years the crystalline lens of the 
eye may become tinged with yellow, which has a 
tendency to make blues appear darker than they 
are. An artist suffering from such a defect would 
not use his blue pigments in proper quantity when 
depicting blue or partially blue colours, the tendency 
being to make them bluer than they ought to be, an 
effect which is said to be observable in Holready*8 
later work. 

A personal matter which may affect everyone is 
that of eye-fatigue. Drop some red sealing-wax on to 
a sheet of white paper, and then steadily stare at it 
for a minute or two. Next transfer your gaie to 
another part of the white paper, and you see a fidnt 
bluish-green image of the sealing-wax. In staring 
at the red wax the eye has become fatigued for red 
rays ; in transferring the gaie to the white paper, 
the eye receives from it all the rays which go to 
make up white light, from violet to red, bat being 
tired or weakened for the latter it fails to perceive 
it, the result being thatihat area of the retina which 
has been thus weakened does no4 perceive the paper 
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to be white, but of a oolonr oompotmded of the 
» romainiiig oolonrs of the epectrnm. A boyar may 
umilarly atare so persistently at a ooloored article 
that be faila to peroeiTe its tme colour ; and two 
reds might be of ^tinct shades, but with a fatigued 
eye the diiferenoe would not be perceived. 

SUBJSCTIVB OB ACCIDENTAL COLOURS. 

The experiment with the red wafer may be 
modified by substituting other colours besides red. 
If orange be used, a blue spectral image is seen ; 
when green is employed, the image seen is reddish- 
violet. These colours which are seen by a fatigued 
eye have been termed aceidental — or, more appropri- 
ately, ntlfjective — colours. The following is a list of 
subjective colours seen when a certain colour of 
object ifi gazed at : — 


Cnimr ofObjed, 

SHhjftiive Colour. 

Bed - - - - 

Bluish-green. 

Orange - 

Blue. 

Yellow - 

Indigo. 

Green - 

Reddish violet. 

^ Blue - 

Orange-red, 

^ Indigo - 

- Orange-yellow 

VJolet - 

Yollou -green. 

WlJlte • 

Black. 


An example of the last mentioned in the list may 
sometimes be seen under the following circum- 
stances. You are holding something in a gas-flame, 
and intently gazing at it for a while. *When you 
have done, a black image of the flame may be seen 
by looking at a sheet of white paper, and winking ; 
when the gaslight is very yellow, the image appears 
of an indigo tint. This phenomenon always happens 
when a dazzling light is looked at. The burning of 
magnesium wire is a common experiment, and after 
it is over one usually sees a subjective image in black, 
which is of the shape of a drop of the molten metal, 
with A short length of oxide attached to it. In the 
case of the sun a series of images is seen. We 
mention this, however, only by way of offering a 
caution. Gazing at the sun is a dangerous experi- 
ment, which nearly cost Sir Isaac Newton his eye- 
sight. He was troubled with the subjective images 
to such an extent that he had to shut himself up in 
a dark chamber for three days to recover bis normal 
sight. 

THE OBIOnC OF COLOUR. 

Although we usually speak of the light of the 
sun as being made up of the seven cxilours of the 
rainbow, it requires very little thought (after our 
experiments with the spectroscope) to see that it 
re^y consists of an infinite variety of colouni. 
Svery part of the spectrum, however narrow, has 
in fact a distinct oc^kntr of its own ; and this line 
of speotrum by more dispersion may be resolved 
into.ptfts of less and greater wave-length,^ and, 
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therefore, of distinct ooloiirs, where the dlflareiioe 
is inappreciable to the human eye. When this 
great variety of ocdoured light falls on to the 
surface of a substance, it may be wholly or partially 
sent back or reflected : In the former oaae the sah- 
stance is said to be white ; in the latter it may be 
one of an infinite variety of colours. Let us examiiM 
more particularly what happens when only part d 
tbe light is reflected, and the remainder is kept 
back—or, in other words, absorbed. 

ABSORPTION OP LIGHT. 

As we have already seen, the spectroscope enables 
ns reaiiily in some oases to find out what kind of 
light is absorbed by a substance. Thus, suppose 
we have an incandescent lamp in front of the slit 
of our spectroscope, yielding a continuous spectrum * 
from the violet up to the red, our coloured body If 
introduced between the source of light and the 
spcH'troscope robs the light of certain of its con- 
stituents, and tbe spectroscope enables ns to find 
out what part of the light has been absorbed. 
IvPt us take a common substance— say, treacle— and 
put it in a glass vessel, like a thin test-tube, so that 
light can pass through ; we find, on examining the 
light which has come through with the spectroscope, 
we get a spectrum in which the violet, Indigo, and 
blue are represented by a dark space— in other 
words, this part of the light has b^ kept back, 
or absorbcii ; son»e of the green, yellow, orange, 
and Jed {uuns through, and yield the improsslon of 
yellow to the eye So it is with yellow bodies 
generally. Those yellow laxlies which are not 
transparent reflect the green, yellow, orange, and 
X&il, and absorb tbe violet, indigo, and blue parts 
of the light falling on them. The rays which are 
reflected are received into the eye, and the im- 
pression of colour is produced. 

MONOCHItOMATlO LIQHT. 

Salt the wick of a spirit-lamp with common salt. 
The flame appears golden -yellow, and, in fact, yields 
only one kind of light— yellow. It is termed mono- 
chromatic, which means “ one coloured,** 

If a monochromatic light like this be the only 
one in a room, some strange effects are observed ; 
thus, itt) matter how rosy-hued one’s face may be, it 
appears in such a light of a ghastly tint. A Stick 
of red sealing-wax is of the same ghastly yellow, 
and a crystal of blue vitriol is coal-black. Every- 
thing which has not the power of reflecting this 
monoohromatio yellow light appears black or void 
of colour, and those bodies which do reflect it appear 
of different degrees of yellow. If the light oi the 
sun were such a one-coloared light, tbe face of ths 
earth would be a vast monochrome; its mm- 
refiectiiig maxbum often of a dead black, ssiroely 
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diftingulihable from shadow, and the green of grass 
a ryi laaf, the various colours of birds and flowers — 
would be of a wearisome ghastly one- tint, and there 
would be entirely absent all that pleasant variety 
of colour which renders floral nature so charming. 
With, however, the vast number of different kinds 
of light which constitute sunlight, and the infinite 
variety and texture of surface which obtains in the 
organic and inorganic worlds, we get a wealth of 
colour, which is a never-ending source of pleasure 
to the educated eye. 

ABTIFIOIAL BOUBOB8 OF LIGHT. 

Artificial sources of light — like the candle, 
paraffin-oil 4amp, gas-flame, and electric incandes- 
cent or arc lamps — all give continuous spectra 
when examined with the spectroscope. There is, 
however, in every case a predominance of certain 
rays, which lend a special character to the liglit. 
Thus, for example, when the eye is accustomed to 
the light of burning gas in street-lamps and shop- 
windows, an electric arc lamp apjM'ars to ha\e a 
distinctly blue character, and this arises from the 
relative weakness of gaslight in rays at the violet 
ond of the spectrum and the richness of the electric 
aro-light In these rays. The gaslight is distinctly 
yellower than the aro-light, and n tallow candle 
flame is even yellower than the gaslight. In such 
lights, therefore, as the candle and gaslight one has 
a difficulty in distinguishing between shades of blue, 
as this colour appears more or less black, and minute 
differences are lost. Colour-matching is, there- 
fore, impossible foe certain colours in such lights. 
Amusing mistakes sometimes occur from this cause 
A lady in purchasing a piece of ribbon by gaslight 
selocts what she takes to be a picMje of the same colour 
as a small bit sbe holds in her hand. In daylight, 
however, it is found that a mistake ha.«i been made, 
os the two pieces of ribbon now appear distinctly 
different in colour. 


SPAN I 8 H.— VIII. 


from j>. 811.) 


CONJUGATIONS OP REGULAR VERBS (contintttd). 
FABA.DIQlf OP THE THREE CONJUGATIONS (cont.). 


SUBJUNCTIVE MOOD. 


riR8T CONJUGATIOK. 


’ Prmnt, 

$lng. Amo, / was 

Aiitss. 

) Amo, 

V. nma. 
Phif. Atnaraod. 

Atn^ts. 

Aimn. 

W. amen. 


PerJIeci Ind^niU. 

Sing, Knytknvnmlo, I may have 
htmL 

Rayas anuvlo. 

Hays ainado. 

V. Iliya amado. 

JHur. Hiysmos amado. 

Hiyaia amado. 

Hayan amado. 

VV. kiyaa amado. 


Imperfect. 

Sing. Amira, amarfa. atuisc, I 
would^ ehouldt might 
love. 

Ainiras, amarias, ama* 
ww. 

Amira. amana, ainise. 
V. amira. amorias, ainu- 

Hen. 

riur. Amiramos, amariamoH, 
amisenioM. 

Amarals, amansis, ama- 

aeis. 

Amiran, amarian, ami- 
sen. 

VV, amiran, amarinn, 
amisen. 

First Future. 

Sing, Bi amare, if 1 should love. 

Si amares. 

8i 11 mare. 

Hi V. amire. 

Pltir. Bi ainiremus. 

Bi amareiH. 

Bi amiren. 

Bi VV. aiuaren 


PluperJM, 

Sing. Hubiira,habria,hul:deae 
amado, / woN^tj, * 
should, might have 
loved. 

Bubi^nis, habrias, hu- 
bieses amado. 

Bubiira, liubria, huldi- 
se ainado. 

V. hubiera, habria, bu- 
bi^se amado. 

riur. Hubleranios, tiabriiimos, 
iiiibieseinos amado. 

Hubieraia, habriais, bu- 
biescis amado 

Hubiiraii, habrian, hn- 
biesen amado. 

VV. hubi6ran, hnbriao, 
bubiisen amado. 

Second Future. 

Sing. Si hubiire amado, 1/1 
should have loved. 

Si liubiires amado. 

SI bubiere atni^o. 

Si V. hubiire amwlo. 

riur SI liubierenios amadu. 

Si hubl^reis ainado. 

Bi hubi^ren ainado. 

Bi VV. hubi^run amado. 


HECOND COXJUOATIOSI. 


Present. 

Sing. Coma, J uwy rat. 

Comas. 

Coma 

V. noma 

Plur Comatnos. 

Comais. 

C'oman. 

VV. coman. 

Imperfect, 

Sing. Comlem, comcria, oomi- 
ese, / ivonld, should, 
might cat. 

Comiems, comeriaa, ct)- 
mi^ses 

Oomii^ra, coineria, co* 
micse. 

V, comiera, coinerin, co- 
ini6se. 

Plur, Comi^ramOM, comenu- 
mo8, comiescinoH 

Comierais, cumerinis, 
ooinl^sois. 

Comf^ran, comerian, co- 
miisen. 

VV. wmi^ran, comerian, 
comi^oen. 

First Future. 

Sing. Bi comlere, tf I should 
eat, 

Bi cninlires. 

Si com lire 

Si V. oomiiro 

Plur. Si coniffremos. 

Si oomiireis. 

Si cnmiiren. 

Si W. comiiren. 


Perfect Indefinite. 

Sing. Haya comido, I nag 
have eaten. 

Hayas comido. 

Haya ooinido. 

V haya comido. 

Plur. Hiyamoa comido. 

Hayais comido. 

Ha>an comido. 

VV. hiyau comido. 

Pluperfect 

Sing. Hubiera, habna, bn- 
bicee (‘onitdo, / iron Id, 
should, might have 
eaten. 

Hiibioraa, habrias, bii- 
bicaes comido 

Hubiera, habna. hubie- 
tie comido. 

V hubiera, habria, hu- 
bl6ae comido. 

Plur. Hubi^ramos, hnbnamos, 
hubiisemoa comido. 

Bubiinds, habnais, bu- 
bi^ioia comido. 

Bobleran, habrian, hu. 
bi^n comido 

VV. htibi^ran, habrian, 
hubidaen comido. 

Second Future. 

Sing. Si hnbl^re comido, if I 
should have eaten. 

Si hubiirea comido. 

Si hubiire oomido. 

81 V. hnbi^re eomklo. 

Plur, Si hubi^remoe comido. 

Si hnbidreis comido. 

Si hnbi^n comido. 

Si W. hubldreu oomido. 


TUIBD COXJUOATKUr. 


Present 

Sing, Viva, I may live. 
vivaa. 

Viva. 

V. viva. 

Plur, Vivamos. 

VlvAla. 

Vivmn. 

VT. vivan. 


Perfect Indefinite. 

Sing. Haya vlvido, I may have 
Hayas vivMo. [iitHKt 
Haya vivido. 

V. biya vivido. 

Plur. Hiyamos Ylvido. 

Hiytla vivido. 

Hayan vhrido. 

TV. hapui vividow 
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an 


Im>TptrJkct^ 

^Si»g, Vhrksni, tJvlHa, vlvlew!, 
• / wouldf $kQuidt miffht 

Uvtu 

Vivlc^raft, vlvirid8, vU 
VicMM. 

Viviera, vlviriu, viviese. 

V. Vivien, vivirk, vi* 
Vieee. 

Plur. VIvienmoR, vivfrianion, 
vivikteiiitie. 

Vivienit, viviriai* >lvi- 
VMek. 

Vivi^ran, vivimn, vi- 
viesen. 

V^V. vivieran, \ivirkn 
vivieiwn. 


Ft\tp»rfeeL 

Sinff. Bubiin,hfttnr(A,liubleu 
vivido, I wtmkl, tkotUii, 
have liV9d, 

HnbiirtiA, halirke, liu- 
blMes vivido. 

Hublera, babru, hubieee 
vivUla 

V. hubi^n, babtk, liu« 
bi«M vl\ iUo. 

Vlur, Hubiernmow, iiabnainos, 
hnbi^MiiiiCM vivl«lu. 

Hiibi^rmis, iinbm.a, hu- 
bij^seis vlvicio. 

Hiiblenu, habnan, bu- 
bikMn vivido 

VV. hubidran, Iiabnaii, 
bubleaen vtvidu. 


First Future, 

Sing. SI vivfcrc, »/ I sJmtld 
Uce 

81 vivferra. 

Hi viviert*. 

\iv16re. 

Plur. Hi vivifireinoH. 

Hi vlvier«i8. 

Hi vivieivii. 

8i VV. vivieren. 


Second Future. 

Sing. 81 bubi^n* vivUlo, {f J 
skonld have lived. 

81 liuid^rcH vivido. 

Si hubi6re vivid4i. 

Hi V. iiubiore vivido. 
Plur. 81 huW^rernos vivido. 

81 hubi^reia vivido. 

8i hubidren vivido 
Hi VV. bubierea vivido. 


A laa dos, at tiro 
o’clock, [o' clock. 

A Um IreR, at three 

Atiiar, to love. 

Aaunto, business, 
matter. 

Belier, to drink. 

Buacar, to aeek. 

Comer, to eat, to 
dine. 

Corr^o, post, mall. 

Ciiando, irhen. 

Ouinplir, tojulfil. 

Peber, duty. 


Vocabulary. 

Earnbir,* to -write. 
Kajiaftu, Spam. 
Yn\m , Jaiour. 
Hnblar, to s}ieak. 

Ha liar, to Jiud. 
liuMta eKioncea, till 
then 

l..ovr, to read. 

Llegai , to arrive. 
Llevar, to carry. 
Llorar, to y-'eep. 

Los Kstados Uni 
<lo«. the United 
States, 


Mnftana, to morrow, 
morniny. 

Palalira, word. 

Permitlr, to permit. 

Quodar, to remain 

Uelinaar, to refuse. 

Repoao, rrjJO'ie. 

Ktwponder, to i eply, 
to ansioer. 

Tenmiiar, to term in- 
aU, to ihm. 

Vlajar, to travel. 
Vlvlr, to htv. 

Ya, already. 


Exercise 30. 

Translate into English • — 

1. Dios nos ama. 2. Los pintores la aman. 3. 
El Aleman ama la verdad. 4. Quedan contentos. 
6. V. busca reposo. G. Quedas triste. 7. Habluis 
el Ingles. 8. El Frances no come pan. 9. Mis her- 
manos no beben vino. 10. No come V, nada. II. 
No beben W. nada. 12. Marla escribe cartas. 
13. Escribis muchas cartas. 14. V. vive en la 
Ciudad. 16. i C6mo halla V. este pan 7 16. Maria 
lioraba. 17. Pe<lro hablaba. 18. Las mngeres 
Uoraban. 19. Yo bebia vino. 20. Diego bebia 
4gua. 21. Yo escribia una carta. 22. Vivias en 
Madrid. 23. Yo buscaba reposo. 24. Viaj6 por 
Espafia. 25. Viaj6 por los Estados Unidos. 26. 
Joan Ilor6. 27. Lef cstos libros. 28. Bebimos vino 
pr leche. 29. Escribi dos cartas. 30. Escribieron 
dooe cartas. 31. Le ban rehusado ese favor. 32. 
Juan me ha rehusado ese favor. 33. i Has viajado 
por Espafia 7 34. i No ha comido V. pan 7 35. He 
oomido mucho pan. 36. i Ha Uegado el juez 7 37. 
X Han hallado VV. mis lamparas 7 38. x ^ viajado 
y. por loa Estadoe Unidos 7 39. Hasta entdnees no 


* JberUdr le Imsubur 1& iU last psrtleij[tle, having euerito 
and not euerUfido, ^ 


habiamos terminado nnoatros asnntos. 40, x^^ 
habias vivido ya en 1 

hallado el tesoro« escrihi cartas 4 mis amigos. 42. 
Cuando hubimos hablado, nuestras hermanas llora* 
ron. 43. Yijaremos por Inglatorra. 44. Co|ner4 
este pan. 45. Comcr4n manxanas. 46. £scribir4ii 
cartas. 47. Ml oriaclo llevari las cartas al oorrdo. 
48. Habriln Uegado 4 las ires. 40* Llorad oon los 
quo llomn. 50. Corned este pan. 51. CutnpUd 
vuostras palabras. 52. Como it oonmigo. 53. 
Come til con Pedro. 54. Loan las seftoms csos 
libros. 66. L6a V. esji carta. 66. Hable V, Es* 
IMifiol. 67. No hable V.deoso. 68. No bebas vino. 
69. No llordis. GO. Es posible quo hallos un tesoro, 
61. Es probable que no cum plan sus deberes. 62. 
lOjal4 hall6is reposo I 63, SI Maria llorara, Juan 
lluraria. 6 1. ] Ojal4 los hombros cumpUesen sus 
del>ercs I 65. Es posiblo que no hayan hallado un 
tesoro. 66. | Ojald que j o no hubieso hablado I 67. 
Si Juan no hubiese hablado, Maria no hubria llorado. 

68. Si mahana hallarcn un tesoro, nos esoribir4n 

69. Permitame V. leer eso libro. 70. Era preclso 
b.nblarlos. 71. Estaban comiondo y bebiendo. 72. 
Habiendo hallado un tesoro en el camino, le Uovamos 
en la ca.sa del abogado. 

Exercise 31. 

Translate into Spanish : — 

1. I weep. 2. My mother seeks repose. 3, She 
does not find rcjiose. 4. They s]:)eak. 6. Thou 
speakest. 6. They weep. 7- Do you ( VV.) speak 
»Spanish 7 8. Wc speak Spanish. 9. I do not And 
repose. 10. Thou drinkest wine, 1 1 . I drink water. 
12. I eat bread. 13. John reads books. 14. They 
read books. 16. Kopllest thou nothing! 16. Wo 
drink wine. 17. Ye drink water. 18. The physician 
hve.s in London. 19. My daughters live In the 
United States. 20. Thou fulfillest tby word. 21. 
I fulfil my duties. 22. We were carrying much 
money with us. 23. The bwllcs were socking repose. 
24. 1 was weeping. 25. Wo were eating bread. 
26. They were living in London. 27. Ye were 
living in the city. 28. We were writing letters. 

29. The French woman found (perf. def.) no repose. 

30. We traveUed through England. 31. They found 
a treasure in the road. 32. I ate bread and butter. 
33. They ate sugar. 34. John answered nothing. 
35. You (K) lived in Madrid. 36. 1 have found 
my treasures. 37. Has the* post* arrived*? 88, 
We have found the spoons. 89. Have ye refuse<1 
them that favour 7 40. I have kept (enmplfdd) my 
word. 41. They have fulfilled their word. 42. 
Hast thou eaten much honey? 43. Till then ye 
had spoken Spanish. 44. They had* already* eaten* 
when we arrived. 45. Till then they had lived in 
peace. 46. When thou hadst dinod, thy father 
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flltived. 47. I shall travel through Spain. 48. He 
will find a treasnre. 49. Thou wilt read those 
bo<fic8. 60. We shall fulfil our words. 61. I shall 
have dined at two o’clock. 62. The post will have 
arrived at two o’clock. 63. Drink ye water. 64. 
Live ye in peace with all men. 55. I^et Mary road 
loy letters. 56. Let men fulfil their duties. 57. 
Eat ( V.) some apples and pears. 68. Read ( VK) 
that letter. 69. Do not read this book. 60. Answer 
ye me. 61. Write ye to them. 62. Write thou to 
us. 63. It is possible that they may read those 
books. 64. It is probable that she may not answer 
him. 66. If I should find books, I would read them. 
if6. Oh that they would not drink wine 1 67. Oh 
that he would not weep 1 68. It was (era) neces- 
sary that Mary should not speak loud (alto). 69. It 
is possible that he may not have arrived . 70. It was 
(era) strange that they should not have found those 
books. 71. If Peter* should arrive* to-morrow,' I 
will write to thee. 72. Will you ( V.) permit me to 
read that letter? 73. John pretends not to have 
spoken. 74> Having found a book, I am reading it. 

RKFLECTIVE VERBS 

Those verbs are called reflective or reciprocal 
which rejlect tlie action they express on their 
nominative, as Yo me desnudo, or me desnudo, 
I mdreti mytelf ; ahoro6, or se ahorc6, lie 

hung hiniee^ ; no86tros nos amamos, we love our- 
telv68t or we love each othei\ 

The reflective verbs are inflected in the same 
manner as the verb would be conjugated if it were 
employed without the reflective pronouns. The 
verb ahorear is thus conjugated reflectively : — 


INFINITIVE MOOD. 

■IMPtX TieMSia COMPOUND TCNSR8. 

JVtMiU -~Ahoro4rM, to hang Ptuf.— Hali^rne aliorcado, to 
have hung Oftumlf 

PnwnI (7«nind.--Ahorc4ndoRe, Patt (Wrund, — Habi6ndnge 
hanging onmlf. nhorcado, having hung 

Pan ParticipU. — Ahoroido, onmif. 

hung onimlf. 


INDICATIVE MOOD. 

Pruent. Ptr^ct TndeJlniU. 

Me shoroo, I hang tny- Sing. Me he ahorcedo, I have 
mI/ hungmyaelf. 

Te alKWOU. Tc hne Rhoroedo. 

8e elioroR. be ha ohortNido. 

Phur. Noe Rhonvimos. Pint. Nor heiune idion*a(lo. 

Oe ehonAla, Oh haMle Rlmrcedo. 

Be eborcen. be linn «horcadu. 


And thus through all the moods and tenses. 

It must not be forgotten that the reflective pro- 
nouns are always in the objective case, and governed 
by the verb which comes after them or to which 
they are joined (for they are always joined to 
infinitives, gerunds, and imperatives). The nomina- 
tive personal pronouns are not generally used. 


TE8 PASSIVE V'ERB. 

A passive verb is conjugated by adding to the 
anxiliazy verb ssr, through all its moods and 


tenses, the past participle of the verb to be oon- 
jugated. The participle in such a case is inflecte^ « 
by gender and number like an adjective. Thus, to 
say, he it loved^ the it loved, they are loved (masc.)^ 
they cure loved (fern.), would be — El es aroado, ella 
es amada, ellos son amados, ellas son amadas. 

The passive verb formed by ter is used in Spanish 
in the present and imperfect tenses of the indicative 
mood only when a mental act or state of the emo- 
tions is spoken of ; thus we can say, ella es amada, 
the U loved ; but we cannot say, ella es hallada, tho 
it found ; since, in the latter case, no state of mind 
or feelings is described, and the perfect indefinite 
tense must be employed, thus : — Ella ha sido hallada, 
she hat been foxvnd. For the past tense of the in- 
dicative, when no state or act of the mind is spoken 
of, the perfect definite must be used, as ; — La casa 
fu6 (^not era) quemada, the house wot burnt. 

The passive verb ter hallado is thus conjugated : — 


INFINITIVE MOOD. 

SIMP1.E TEKHKH. COMPOUND TCN8EB. 

Preunt — Her Ualladu, to he J'ast.- Haber mdo hallado, to 
found. hai e l>ren found. 

Pre$€nt (Serttn/I.— Siendo lial- Pa»t (/ei u/id.^Habiendo aido 
lado, being found hallado, having been. 

Poet Participle.-^ido ballade,* found, 

been /bund. 

INDICATIVE MOOD. 


Preemt. 

Sing Soy hHllad<», 1 am found. 
Erea hallado. 

Km hallado. 

V PH liallado. 

J*/«r SoiiioM halladoa. 

SoiR halladoa. 

Hon iialladoa. 

VV. Hoii lialladoM. 


Perfect Definite. 

Sing. Ptu hallad<», I waa found. 
Fuiste hallado. 

Fuf hallado. 

V. tue hallado. 

Plnr. FiuniOH halladiM. 
Fnisteia lialladoB. 
Fuernn hnlladoH. 

VV. fuenm halladoa. 


Imperfect. 

Sing Era haUado, I waefou nd. 

Erma liallado. 

Era hallado. 

V. era hallado. 

Plur. Breinoa halladoa. 
lilraiH halladoa. 

Eran halladoa. 

VV. enm halladoa. 


f ir$t Future 

Sinq. Ser<!i liallado, / ehall or 
will bejonnd. 

Senut hnllailo. 

Herd hnllaito. 

V. aeiA hallado. 

Plur. Seremoa halladoa. 

Serais lialladoa. 

Herdn halladoa. 

VV. aer&n halladot. 


IMPERATIVE MOOD. 


Sing. Sea hallado, let me be 
found, or may / he 
fbvhd, 

8^ hnllado, be thou 
fbuud. 

No aeaa hallado, be not 
ikmjbund. 

Sea liallado, let him he 
fimnd, or awiy he be 
found. 

8m V. hallado, he you 
found. 


Plur SeainoH halladoa, let us 
he found, or may we be 
found. 

8<« halladoa, he ya or 
you found. 

No aeaiH halladoa, te not 

you found. 

Sentt halladoa. Jet them 
he found, or may they 
be/ound. 

Sean VV. hallsdua, bt 
you found. 


SUBJUNCTIVE MOOD. 


Sing. Bfin hallado. I may be Plur. Seanioa halladoa. 
fimnd. 

Seoa hallado. Sedis halladoa. 

S^ hallwlo Sean halladoa. 

V. aea hallado. ' W. aeon haUadoo, 

* HaUado meana been Jbnndy u well aa fimndy ao that aWa Is 
not uaed In fonning the pasaive paat imrUcIpk. 
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ViMcm, seria, fueae hal- Pint, Fiidramot, seriamcMi, 
* lado, I wmUi, fkouUi, tvtkmmtm halladoit. 

bt/iMnd, 

Foeraa. Mrian, fiiewm Fuinit. aeriaia, fh^it 

hiUlado. batladoa. 


Foera, aeria, fueae hal* Fueran, aerian, fueaen 

lailow haUadcM. 


V. foera, aeria, fueae VV.fueniti, aerian, ftieacu 

halladu. hallatloa. 


hnt Fitfane. 

Sing. Bi ftiere ballado, \f I I*iur, £U fu^iiiua hallados. 
ihauld bejamnd. 

Bi Aierea halladu. 81 fOArela Ualladue. 

81 fOere hallaUa 8i faeren balladoa. 

81 V. fuere haUailo. 81 VY. fueren lialladoa. 


The compound tenses of the passive verb are 
formed by the several simple tenses of Aa&er and 
the passive past participle of the verb to be con- 
jugated, as: — 

sldo hallodo, I have been /uuncL 
Habia aidu ballado, J hud beenjvund. 

Halir6 aldo hallado, 1 shall have been foxind, 

81 hubiere aldo ballado, \f i should have been found 


Sg and the other personal pronouns of the first 
objective case are often used in Spanish with neuter 
or active intransitive verbs, and in such cases seem 
redundant in English, as : — V. se burla, you jest ; 
muoho me alegro, I rt^atce much; se caciA VV., 
you mill fall. Those verbs designated with an 
asterisk (•) in the vocabulary are thus used. 


Acercarae,* to ap- 
proach, to draw 
near. 

A laa seifl, at su 
0 clock. 

A Ibk alete, at seven 
0 clock. 

Alabar, to praise. 

AWgrarae,* to re- 
joice. 

Annar, to arm. 

JBien, uhU, ptoperlg. 


Vocabulary, 

Ilurlarse,* to ysi. 
l^HCondir, to hide 
IiivUMHo « tutor 
JuiitartM*,* to OS' 
semble 

LavHiitar. to raiar; 
leVHiilarHC, to 
nse 

Mai, badly, mpro- 
1>erly. 

,* to meddle, 
to interfere 

Exercise 32, 


Pale (lu ), muntri/, 
reffiou 

PortarHH,* to bfhaiv, 
to aouiuct oneself 

PrintavrrH, spriiuf 

Qurjurer,* to w/i 
jtlain. 

Rctimmr,* to retiie, 
to wittuiraw. 

Salvar, to save. 


Translate into English — 

1. ? C6mo se halla V, ? 2. Los abogados se portan 
mal. 3. Os portals mal 4 El carpi ntero se haila 
contento. 6. Pedro sc alab6 6 El general se 
nrm6. 7. Se salvaron. 8. Me escondi. 9. Nos 
escondimos. 10. jOjal4 me hallase con ella! 11. 
Tus amigos se juntarin en L6ndres. 12. AlabAos. 
13. Arm£monos. 14. Armese V. 15. Me alegro 
muoho. 16. Se acerca el invierno. 17. V. se burla. 
18. Pedro »e queja. 19. i De qui6n se quejan ? 20. 
Siempfre me levanto 4 las seis. 21. ^ No se retiraiia 
T. del pais? 22. Se alegran. 23. Alegrios. 24. 
AlAgrease. 26. No se queje V. 26. No nos metamos 
«ii los asuntos del juez. 


Exercise 33. 

Translate into Spanish : — 

1. Peter behaves himself well. Z Thou behaves! 
well? 8. They assembled (themselves) in 
Ifadild. A Thou lovest thyselt 5. The yroman 


hid hereelf. 6. My^ brothers* praise* themselves*. 
7. 1 praise myselt 8. We arm oorselvee. 9. Tliey 
have behaved themselves badly. 10. Ob that they 
would oonduot themselves well ! 11. Hide thyself. 
12. Save yourselves. 13. Praise yourself. 14. Thou 
joetest. 16. The* spring* approaches^ 16. They 
cMuuplain. ^ 17. Thou rejoioost. 18. yoa*( K) have* 
risen*. 19. Have I ever (munca) meddled in yonr 
(do K) affairs (asuntos) ? 20. I will retire. 


COMPARATIVE ANATOMY.-^X 

(CoH/tniud^/Vom ]». 815 ] 

IN8ECTA (oottf iiisiti). 

One thing should be noted in this ordinal arrange- 
ment which otherwise might perplex the student. 
The Dragon-fly family, with its nearly allied 
famihes of the Epbernerido) (May-flies) and the 
Perlidai, are transferred from the Neuropiera to 
the Orthoptera on account of their having a free 
prothorax. Now the dragon-fly was once considered 
to be the very type of a neuropterous insect, and 
It seems proliable that Linnoms intended that 
it should be the type of the order he constituted ; 
nevertheless, it is certam that the dragon-flies an<l 
the may-flies show a nearer relationship to the 
Orthoptera than the rest of the so-called Neuroptera. 

The Heiniptera are so named from the fact that 
many of them have tlieir fore wings distinctly 
divided into two parts ; the anterior and outer half 
being horny, like the wing-cases of a beetle, while 
the inner and hind half is membranous, like the 
wing of a bee. 

As ibis |)eculiarity only belongs to one large 
division of the order, some naturalists have given 
to It the name JihyncActa, or beaked insects, on 
account of the long rostrum or sucking snout which 
is found in every member of the order. 

The order Is divided into two tribes, the Howto- 
ptera and the Hetoroptera. It is in the Homoptera 
(like-winged) that the wings are of the same consist- 
ency throughout. One of the largest and most cele- 
brated of these insects is shown in the illustration. 
The insect represented is the female. The male is 
larger, and is furnished underneath with two large 
plates covering in a musical apparatus, which it 
plies most vigorously both during *the day and 
night. The writer took this insect in Italy, whera 
it abounds, and has been known since classical 
times. The ancients called the cicada biqipyt 
because it had a dumb wife. The cochineal insi^ 
the aphides — whose periodical presence in vast 
multitudes on plants is commonly called a 
the Chinese lantern-fly, and frogbopper, all 
belong to this aub-oider. Lice and bird-lice 
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(Pedioullna and Hallophaga) may algo bo con- 
aidered to be aberrant families of this sub-order, 
though some have made sepamf-e orders for each 
of them. 

The Heteroptera (unliko-winged) have wings such 
as have been described as giving their name to the 
Hemiptera. The insect marked 2 in the Jllustratioii 
may be given as a type of this sub-order. The 
water-scorjiion. the water-boatman, and the hydro- 
metra etioh represent families of this sub-order. 
The last-named is represented in the engraving. 
It may bo seen skating over the surface of every 
piece of water in summer and autumn. 

The Dlptcra may be divided into the flies proper 
and two aberrant families. The lowest of those 
families is well known to us, being represented by 
the almost ubiquitous flea. The mouth-organs of 
this insect are very different from those of the 
genuine flics, and in tlio place of wings they have 
only four scales, which appear to bo quite useless. 
Nevertheless, they seem from their metamorphosis, 
and for other reasons, to bo more nearly allied to 
the Dlptera than to any other order. 

The genuine flies nniy be divided into two great 
divisions, one of which, the Brachycera (short- 
horned), have short antenniu composed of three 
joints, while the palpi are of one or two joints ; the 
other sub-order, named Nemocera (thread-horned), 
have their whip-like antennm (sometinms beaded) 
in many joints, while the maxillary feelers are four- 
or flve-jointod. The antennro also often have fine 
secondary hairs springing from each joint, which 
gives them the appearance of a plume. This, in 
the common gnat, is a very pretty object. The 
common daddy-longlegs (Tlpula) is a good example 
of this order. Both of the flies in the illustration 
belong to the Brachycera. The hornet-fly is one of 
the largest of our British Diptcra, and while in 
flight is very like the insect from which it deri\eh 
its speciflo name. 

The Lepidoptera have been variously divided 
into groups. Tho sub-order Macrolepldoptera 
includes the day-flying butterflies with knobbed 
nntennoe, the hawk-moths (Sphlngidae), the thick- 
bodied moths (Bombycidse), the Noctuoo, and the 
loopors (Geometridas) ; while the other sub-order, 
Microlcpidoptera, comprises the pearl - moths 
(PyralidiD), tlie l>ell-moths (Tortricidro), the cloth- 
moths (Tineina), and the plnmo-moths (Ptero- 
phoridss). The moth in the engraving belongs to 
the Nootuie, and is called Euclid ia on account of 
the pattern of geometrical figures formed by the 
coloured scales of the wings. 

The Hyinempttm are divided Into the Aculeate, 
or stinging ; the Bntoraophagous, or insect-eatipg ; 
and the Phytophagous, or plant-eating, sub-orders. 


Some species of the latter sub-orders can prieik, 
but the Aculeata are those which have a perfcmited 
sting leading from a poison-bag. The males of 
these liave thirteen joints, and the females twelve 
joints to their antennsc. The abdomen is connected 
with the thorax by a very thin stalk. The females, 
or workers, usually feed the larvae or grubs, which 
are walled up in cells. The beo, the wasp, and the 
ant each represent different families of this order. 

In the entomopbogous Hymenoptera, the females 
are furnished with an ovipositor, placed between 
two side-plates, which are usually stretched freely 
out from the end of the abdomen, and are often of 
great lengtli. This complex instrument is made 
use of to insert the eggs deep into the bodies of 
the larvae of other insects, in tho abdominal cavity 
of which the footless larvie live parasiticafly, and 
there change into pupaj. Hence the enthusiastic 
lepidopterist who breeds his moths from caterpillars 
is often woefully disappointed by having a brood 
of ichneumon-flies emerge from the chrysalis, whose 
once li\ing tenant they have entirely consumed. 
No. 8 in the illustration represents an entomo- 
phagous insect. In the phy to])hagous Hymenoptera, 
the abdomen is joined to the thorax by its whole 
width and not by a stalk. I'hese insects are called 
saw-flies, because they are furnished with a double 
saw at the end of the holy, uith which they saw 
into wood, and there deposit their young, which, 
when hatched, are herbivorous. 

The beetles (Coleoptcra) form a well-defined 
order, none of the families of which can be called 
aberrant — that is, they cannot be said to stray far 
away from the true beetle type. The main divi- 
sions of the beetles have been founded on the 
number of the joints of the foot below the tibia. 
Thus the Pentamcra have five joints to all their 
feet; the Holeromera ha\o four joints to the feet 
of the tliird pair of legs, and five to the others. 
The Cryptopentamera have apjmrently four joints 
to all their feet. This appearance is occasioned 
by the great reduction in size, or, as it might be 
called, the abortion of one of tho joints of each 
foot. The Trimera, similarly, have apparently 
three-jointed feet. Both tho beetles in the engrav- 
ing belong to tho Pentamerous di\ision, The 
Cicindela is a carnivorous beetle, and the Geotrupes 
is an herbivorous lamellicom — t.e., the last joints 
of the'mitennaj are produced into flat, appressed 
plates. 

The Neuroptera, narrowed by the transference of 
the dragon-flies and the may -flies tothe Orthoptcra, 
are divided into the Planijfennia — in which the 
hind wings are like the fore ones, and not folded — 
and the Trickojrtera^ in which tho wings are hairy 
or sc^ly and the hind pairs folded. To theee 
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diviffions, also, most be added the aberrant sub- 
I order, called Strepeiptera (screw-winged). The 
males of these have cnrions twisted and aborted 
organs to represent the fore wings and widely ex- 
panded hind wings ; while the femdlcs arc wingless, 
and inhabit the bodies of bees, between the seg- 
ments of whose abdominal rings they thrust forth 
their heads. 

The Orthoptera, as defined above, comprise not 
only the genuine Orthoptera represented by the 
cockroaches, walking-leaves, gnisshoppers, and 
crickets— whoso main characteristic is the folding 
of their broad hind wings longitudinally, after the 
manner of a lacly's fan — but also the while ants, 
the earwigs, and dragon-flies, etc., and also two 
aberrant groups, C/Ulled I’hysopoda and Thvsanura. 
Ube earwigs (Dernmptera) are distinguished by 
their short, leathery, unveined elytra or fore wings, 
which cover the membranous hind wings. These 
latter are folded wlicn at rest, first in a longitudinal 
direction, and then doubled up transversely, so as 
to occupy but little space. When extended, these 
membranous wings are in shape like the human 
ear, hence the name ear- wing, and its corruption 
earwig. The pincers at the end of the body, the 
uses of which are so little known, furnish another 
character which is conspicuous to all. Two more 
aberrant sub-orders, the Corrodent ia and Physopoda 
(bladder-footed), are of little importance. Another, 
which would be better placed in a separate group, 
ns some cntomologi.sts ha^e suggested, is called the 
Thysanura, and is remarkable for having long 
bristles at the end of the bod 3% which in the Pwlura 
are bent under the body, and serve as syirings to 
jerk the insect into the air when it wi.shcH to leap, 
much after the manner of the toy leaping-frog. 
These creatures have their liodies covered with 
scales, which are so small yet so beautifully sym- 
metrical in their markings as to make excellent 
test objects for the high powers of a microscope. 

The tribe to which the white ants belong is called 
Orthoptera tocialia, because they live in communi- 
ties. Although they belong to quite a different 
order from the true ants, yet the popular name is 
justified by the fact that their habits are mostly 
similar to them. Ifc is a singular coincidence that 
in both the cases of the true and the white ants, 
there are not only males and females in the com- 
mnni^, but also neutral wingless forms, which, 
though themselves sterile, are highly instrumental 
in presiding over the reproduction and rearing of 
the young from the other fertile forms, and also in 
the defence of the nc^st and commnnity. In the 
case of the Termites, the neuters arc called soldiers, 
because of their immense jaws, wherewith they 
attack all intruders. The lanne and pepn are 


active, and do the work of the community. The 
female hns wings which have only a temporary 
use. When pregnant, she is plao^ in a royal 
apartment, and fed while she increases to en 
enormous sijEc, preparatory to the prodnetfon Of 
some 80,000 eggs. 

The Praying Mantis is a good example of another 
family. The cognomen is applied on account of 
the bent fore legs of the animal, which are supposed 
to represent the attitude of prayer. The mantis, 
however, uses them to inflict painful wounds by 
the aid of the sharp-pointed tibia;. 

ECIIINODBRMATA (HEOGEnOO-SKlNNED ANIMAtS). 

From the earliest times, before Aristotle wrote 
of animals, the great similarity in outward appear- 
ance between tlie hedgehog, when rolled up in self- 
defence, and the sca-egg, or echinus, hns been so 
recognised as to cause them to be called by the 
same name. In Greek, echinus (ix^os) moans both 
the one and tlie other. 

The hliell of a typical echinus, upon which the spines 
arc M't, is a round l>ox of very complex and beautiful 
sti urt ure. It consists of plates of carbormte of lime 
so closely and accurately fitted together that, even 
after the spines ha\e iK-en strippe<i off, it requires 
minute examination to di«co\er the lines of division 
between them. The hux has the form of a more or 
les** depres.srd sphere, \arying from the shape of a 
true glol>c to that of a Turkish turban. At each polo 
of the box tliere is a hole : that which opens on tho 
under side of the animal is the mouth, while that 
which is found at the centre of the top side is tho 
■vent. A further examination reveals that the shell 
is made up of five similar radial divisions, which 
stretch from polo to pole, and may be thus de- 
scTilied The central sigzag line, running from 
mouth to anu.s, has on either side of it a row of 
small plates alternating with one another ; and on 
the outer side of eiich of these rows of plates is a 
row of small holes. Tliere are six of these holes in 
each plate. Extemidly to these perforated plates 
are situate<l two other rows of larger plates, one on 
each side, and these are united at their external 
eilges to the next radial division of the box by a 
zigzag line. The outer side of both the perforated 
plates and the plates without holes are covered 
with bosses, each of which has a more prominent 
rounded knob projecting from the top of it, which 
knob has a pit in its centre. These knolsi bear the 
spines. They are of various sizes, but so armngerl 
as to form a beautifully regular pattern ; for each 
plate has at its centre a large boss, and, as the 
plates are regularly placed one above the oUier, 
there are, on the whole shell, twenty rows of these 
tubercles running from top to bottom, 84st on lines 
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wbiob correspond to the meridians of a globe. Yet, 
H the reader has followed the description, he will 
see that these rows are not all at equal distances 
from one another, for those on the smaller per- 
forated plates are approximated, while those of the 
1 


avennes of trees on each side, and so were oaBed 
ambalacra ; ambulaortm being a poet-classical Latin r 
word, meaning a garden walk. At the point where 
the two converging perforated tracts unite is a 
single six-sided solid plate, which has at its side 
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Itg 82.-1. DiAQRAM showing the PLATB8 AND HOLES ON THE UI^EB SIDE OF AN ECHINtW BHKLL. II. AMBULACRAL PLATEB 
ENLAKUKD. 111. ECHINUH DIVIDED IN THE EQUATORIAL REGION TO SHOW AUMKNTARY OaNAL. IV. 8pINE, W^H 
SECTION or ITS Tubercle V, Jaws and Teeth which, united, are called the “Lantern of Aristotle. VI. 
Bide view of a Binole Jaw. VII, Its Tooth, Vlll. Inside of the PurplB'Tipfbd Sea-Urchin, showing the 
Calcareous Loops (a) 

Befli. to Nos. In Pigs —I. 1, anal hole , 2. madreporic plate; 8, genfUl plates with their pores ; 4. ocutar platw snd pores; 8, 
amhulscral tiaeta snd liolcs , d, iutorainDularmt or intpmorate plates. 111. 1, base of JaRS, 2, gullet, 8, commence- 
lueut of atomacli ; 4, anua. IV. 1, pit Jigaincut ; 2, annular muscle. 


larger plates arc removed from one another; nor 
are the tubercles of the several rows all at the 
name distance from each other. Besides these 
tubercles, a great many others of various sizes lie 
between the rows. 

The ten perforated tracts which, being arranged 
in pairs, form five double bands or courses, converge 
towards the mouth and anus. The regularity of 
these tracts, converging at both ends and leaving 
between them a solid traot, has suggested a fknci- 
fnl analogy. They were thought to resemble the 
gravel walks of our gardens, with their borders or 


nearest the ambulacra a hole from which the 
ambulaoral holes seem to diverge. The five per- 
forated hexagonal plates which thus stand at the 
end of the ambulac^ avenues are separated from 
one another and from the top opening by five other 
irregular eight-sided plates which surround the 
small movable scales which oover in the anua As 
far as our previous description has gone, the reader 
will perceive that all parts are perfectly radial. 
The five segments are absolutely alike ; but one of 
the eight-sided plates has, between the large pore 
and the anus, a spaoe which is perforated by a 
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quniber of boles, and in this respect it differs brom 
' the other five plates o£ the series, and is called 
the madreporio plate. At the other pole of the 
body there is a ku^ opening covered by a leathery 
membrane, in the centre of which is the mouth. 
Placing the animal with its mouth downwards, 
which is the position it usually occupies, and look- 
ing at it from above, let us enumerate the per- 
forations which we have described, beginning from 
the centre at top, and proceeding outward and 
downward, so that all confusion may be avoided. 
We have the following different series ; — 

1. The central round opening, which is covere<l 
by small movable calcareous pieces, the anus or 
vent. 

2. On one side of this are the minute crowded 
holes ^)f the madreporic plate. 

3. In the five plates which surround the apical 
hole are the five holes, each of which occupies the 
external angle of its pkite ; these are called the 
generative pores. 

4. In the five plates which are intermediate to 
and outside these the ocukix holes are seen. 

6. J5tretchiug away in five double tracts are the 
ambulacral holes. 

6. The large opening below for the mouth and 
its membrane. 

We are now in a position to indicate the relation 
of the soft parts of the animal to this jirotoctivc 
box. All the above-named perforations have their 
uses ; and a study of these will teach us almost the 
whole anatomy of the animal. 

The alimentary canal connects the two largest 
lioles which lie in the vertical axis of the bod>. 
The entrance, or mouth, is in the centre of the 
wide orifice in the under side, which is covered in 
by a leathery membrane, with the exception of 
where the pointed teeth project. The curious 
beak, composed of five sharp teeth, forms a very 
effective instrument wherewith the animal con 
scrape away the soft calcai*eous rocks in which so 
many worms and sea-animalcules bore and hide 
themselves ; its structure is too complicated to 
allow of a full description here. 

The food canal does not run in a straight line 
from mouth to anus, but, after proceeding a short 
way as a contracted thn>at, opens sideways into a 
wider canal, which, after winding once round the 
inside of the shell, is bent on itself, and winds 
round back 4 gain, and then delivers at the vent. 
This winding enables the food to undergo a more 
thorough digestion, while the nutritive parts of the 
food are dissolved, and either pass into the blood- 
vetsels, which are found in the walls of the in- 
testinea, or into the surrounding cavity. It must 
not be aoppoeed that this long alimentary^oanal is 


loose in the box, only attached by its two ex- 
tremities. If so, it would be liable to become en- 
tangled. It is attached by a membrane whibh 
lines the inner surface of the shell, and then passea 
off from this round the alimentary tube, to as to 
hold it in a loop, or rather fold. This arrangement 
is very general, not only in these, but in the hii^her 
animals. 

The holes in the five larger plates surroiinding 
the anal opening are those through which th« 
generative products are extruded into the sea- 
water, so to renew the round of life. They famish 
the exits for five separate organs situated just 
below them. The holes in the alternate plates are 
called ocular holes, because through them a nerve 
passes to an organ siipposed to bo an eye. The 
ambulacral holes and the madreporic boles need a 
further explanation, which will lead to a descrip- 
tion of the locomotive organs of the aniuuil. The 
locomotive organs of the echinus are of two kinds 
— the soft for pulling, and the hard for pushing. 
The hard-pushing organs are the spines. These 
arc, no doubt, defensive organs, but they also unite 
with this function that of locomotion. The spines 
are, as we have said, set upon the knobs of the out- 
side of the shell. They are, however, movable upon 
these, so that they can be turne<l in all directions. 
The shell is not naked, but covered with irritable 
and live membrane, which membrane jmssos down 
between each plate, and, no doubt, subserves the 
function of secreting fresh matter round the edgea 
of these plates os the animal growls. How far the 
spines may aid the animal in progression may be a 
matter of question ; but those who have observed 
its motion believe they are concerned in it. By far 
the most efficient organs of locomotion are the little 
tubular feet ending in discs, which are protruded 
through the ambulacral holes. These feet act like 
suckers when applied to the rock on which the 
animal moves. The coatings of circular and longi- 
tudinal muscles which enclose the hollow tubes are 
sufficient to move the animal w'hen a multitude of 
these discs have been extended and attached ; but 
the question arises, how are they protnidml ? This 
is done by a curious contrivance. Each little tube, 
after traversing the shell and arriving at the in- 
terior, expands into a muscular bag. Both bag and 
tube contain liquid All the little bags, set on 
each line of ambulacra, communicate with a veesid 
which stretches from mouth to anus, and these ten 
vessels all communicate with a ring round the 
mouth, which ring has opening into it some larger 
bladders to c>ontain a reservoir of water, and it aka, 
communicates with the ma<lreponc holes by a tube, 
which is filled with fine sand. The roeibod of 
protruding tbe tubular feet is supposed to be the 
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followtng : Bca-water in filtered through the madre- 
poric plate and sand canal to the ring round the mouth. 
When the animal is in a lively state and inclined 
for locomotion, the bladders force the water into 
the rows of little bags, and these being muscular, 
can, by contracting, force out any or all of the 
sucking feet at pleasure. When, on the other 
hand, the animal wishes to retract all its feet, the 
bags, distended by receiving all the water which 
was in the tubes when extended, would be in an 
awkward state of tension unless the fluid were 
allowed to pass back into the ring and bladders. 


GERJ.IAN.-~.XLII. 

{foufOiKed /romp. 321.] 

TUB NOUN {cQiitlnugd). 

i2«/tf.-~Many compound verbs, particularly those 
compounded with cr, ttx, ent, on, ob, ouf, bci, not^, 
and witer, require after them the dative, 
as: — 3(^» l^obe l^m ®<tb ongeboten, I have offered him 
money, 

Jlule. — An adjective used to limit the application 
of a noun, where in English the relation would be 
expressed by such words os to or /or, governs the 
dative, ns : — Cci tcinem J&ftm gttwu, be faithful to your 
master. 

ObsexIVATIONB. — Under this rule are embrac'ed 
(among others) the following adjectives: — 
like ; ttng«m<ffcn, appropriate ; ongenctw# agreeable ; 
onflbflg, offensive ; befomit, known ; brfcbicbcn, destined ; 
figen, peculiar; fremb, foreign; flfmai according to; 
gcmdtt, common ; gen>o(bfrn, competent ; gnfliig, gracious ; 
bellfam, healthful ; tieb, agreeable ; near ; flbctifgen, 
superior; n>iUfom men, welcome; njhrig, adverse ; btenfl- 
b(ir, serviceable ; ge^ietfam, obedient ; niq^lic^, useful. 

Jlule. — A noun or pronoun which is the immediate 
object of an active transitive verb is put in the 
ivocusatlvo, as Dtt bwae^^t tal ^au«, the dog 
guards the house. 

OBaERVATlONS,~(l) The accusative, ns before 
said, being the C4ise of the direct or immediate 
object, is used with all verbs (whatever their classi- 
fication in other respects) that have a tramitire 
signification. Accordingly, under this rule come 
all those Impersonal and reflective verbs that take 
after them the accusative ; all those verbs having a 
aaueatiam signification, as:— fiafifn, to fell, i.e., to 
cause to fall ; as also nearly all verbs compounded 
with the prefix be-. The exceptions are begegnen, 
bebagea, bejUben. brntben, bfb«tit«, and bn»a(bfcn. 

(2) eibwn, to teach ; acnacn, to name ; ptifen, to 
oidl ; fCbeUcn. to reproach (with vile names) ; taafcii, 
to baptise (christen), take after them ttre accusa- 


tives, as dr ttiub tie tctttftbc he teaohee 

me the German language ; cr ittnnt ibn frinfn SHitter, he 
calls him his deliverer. 

(3) The accusative is used with such terms as 
mtegen, to weigh; toflcn, to cost; geltca, to pass 
for; tpcrtb, worth; f(b met, heavy ; r«i<b»rich; lang, 
long ; toeit, wide, to mark definitely the meaeure or 
dUttmiae indicated by these words, as : — I)«ffr ®if<f 
tfl cineii fiui (as.), this stick is a foot long ; ft i(l m 
SKonate alt, be is four mouths old. In the earlier 
German these words of measure or distance were 
put in the genitive, as : — (^xntx ©twnne twit, a span 
wide. 

(4) As words expressing time indefinitely are put 

in the genitive, so those denoting a particular point 
or duration of time are put in the accusative, as : — 
3<b I waited two days. 

Jlule. — A noun or pronoun used merely tc explain 
or specify that which is signified by a preceding 
noun or pronoun is said to be in apposition, and 
must lx* in the same case, as iStccro, cm grofer filebnfr, 
Cicero, a great orator; in filatb mcmcl tBiutcr#, U« 
9lf<bt<gc(fbrtcn, the advice of iny brother, the lawyer. 

Observations. — The proper names of months, 
countries, towns, and the like appellatives, are put 
in apposition with their common names, where in 
English the two words stand connected, for the 
most part, by the preposition ef, ns:— iTcr SWenat 
Slugufl, the month (e/) August; tic @tatt Senton, the 
f'Ry London ; tie Unitjctruat Orfert, the University 
(r/) Oxford. 

THE PRONOUNS. 

Jlule. — A pronoun must agree wdth the noun or 
pronoun which it represents in person, number, and 
gtmdcr, as : — I)cr 9Kann, iwldicr njnfc ifl, the man who 
is wise ; tie 3rau. mclebe flcipig ifl, the woman who is 
tliligent ; to# Jlmt, nxlcbcg flcin ifl, the child that is 
small. 

Observations. — (1) The neuter pronoun cl is 
used in a general and indefinite way to represent 
words of all genders and numl)ers, as : — (Sri tfl tet 
SHaim. it is the man ; H ifl tic ^au. it is the woman ; 
el id toi Rmt, it is the child; d flnt tic SWinner, they 
are the men^ etc. In like manner, also, often are 
used the pronouns t ol {that\ tici (fAij), n>al (wAaf). 
as also the neuter adjective allcl (off)* as d»b 
mcine StKbtrr, these are my judges. 

(2) When the antecedent is a personal appellation 
formed by one of the diminutive (neuter) termina- 
tions -<b« « and -I c i a, the pronoun, instead of being 
in the neuter, takes generally the gender natural to 
the person represented, as:-.SBo i|l 3b< 9bbn(b<«^ 
et (not d) im fatten ? where is your little atm? is he 
in the garden 7 The same remark applies to tficib 
(ircMmm) and {|raticii|in»cr (Uufy), Wlmn, howem. 
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k child or servant is referred to, the neater Is often 
^emj^Ted. 

(3) A coUccti\^e noan may in German, ns in 

Eng^lisb, bo represented by a pronoun in the plural 
number, as:— S^ie Wit f&r i^r« Slti^tc fr^r 

trfor^b the clergy were very anxious about their 
rights. 

(4) The relative in German can never as in 
English be suppressed. Thus, in English we say, 
“ The letter (whicli) you wrote ; but in German 
it must be, 2?cr ©rwf, tctldfen tu fc^ritbfl. 

(5) The neuter pronoun el at the beginning of a 
sentence is often merely expletive, and answers to 
the English word “ there ” in the like situation, 
ns: — Qrl n>ar fflicmant ^«r, there was no one hoic; 
t4 fMnmen tliere are people coming. 

(6) * The English forms, “ he is a friend of vntic,** 
‘'it is a stable o/ ourg," etc., cannot bo literally 
rendered into German, for there we must say, (Sr »(1 
tnciit Sreunt, he is my fnend ; or Qt tfl finer metner 
8ifunte, he is one of my friends ; etc. 

(7) The definite article in German is often used 
where in English a possessive pronoun is required, 
aj».— (5c njinftc i&m mtt ter ^ant, he beckoned to him 
with his (the} hand. 

(8) The datives of the personal pronouns are 
often in familiar style employed in a manner menOy 
expletive, as hi'* 3lbfinivfin, I like Uhenish 
wine for me or for my part (i.e., I prefer Khenish 
wine). 

THE ADJECTIVES 

J^ule . — Adjectives, when they precede their nouns 
(expressed or understood), agree vith them in 
number, gender, and case, as *— Ttffr fefybnc Tnmf, this 
handsome lady ; cut gitti^er unt ^ercft^tfr ®atfr, a gcKid 
and just father ; irn jnji'lftrn ttcfel IWonatl, the twelfth 
(day) of this month ; etc. 

Observations.— (1) This rule, of course, has 
reference to those adjectives which arc used atiri- 
butively / for predicative adjectives, it will be 
remembered, are not declined. 

(2) This rule applies equally to adjectives of all 
degrees of comparison, as : — ©effete ©ue^r. better 
books ; ter bcfle SDein, the best wine ; tel beflen SBeinel, 
of the best wine ; etc. So, too, it applies equally to 
all classes of adjectives — as adjective pronouns, 
numerals, and participles. 

(3) The word “ one,** which in English so often 
suppUet the place of a preceding noun after an 
adjective, cannot be translated literally into German, 
its office being rendered needless in the latter tongue 
by the terminations of declension. 

(4) So, also, the English “one’s" Is a proper 
oq^valent of the Oemum feia in such cases as 
thft following : — SKtl ftmoi §tkn§^ all fiijM Sttntra 


|tt wr^ctett? is anything more noble than to forgive 
one’s enemies ? / 

(5) When the same adjective is made to refer to 
seveml singular nouns differing in gender, it must 
be repeated with each and varied in form accord* 
ingly, as <5in Mt chu geit^rtt To^tn, a 

learncH) son an<l a learned daughter. The adjectives 
are also often repeated, though the nouns be all of 
the same gender. 

TUB VERBS 

Jlulc — A verb must agree with its subject or ' 
nominative in number and person, as 3rter 
MUf ifl fpflbflr, every moment is precious ; tic ©Auinc 
tni SrUlituiii. the trees bloom in spring. 

OnsEBVATioNs:- (1) When the subject is the 
pronoun cl, tai. or tirl used indodnitely, the pre- 
dicate, if a noun, determines the number and pemon 
of the verb, ns (5i finb tu SrUctt* StvAC these 
are the fruit.s of your actions. 

(2) In the Mcctmd person (singular and plural) of 
the imf>erativo mood, the pronoun which forms (he 
subject is commonly omitted, as : — (Sh^rt ^In unt (aget 
3t'^anni tvirtcr, mt 3^r fc^rt unt ^i^rct, go and tell John 
w hat ye see and hear. 

(:i) When the verb has two or more singular 
subjects connected by unt, it is generally put in 
the plural, as ~ unt (5ifcrfii(l>t flut tefag* Ccitcn* 
fipaften, hatred and jealousy arc violent passions. 

(1) When the subject is a collective noun — that 
is, one conveying (he idea of many individuals taken 
together as unity — tho verb must (generally) be in 
the singular, ns — Tol cnghf^^c ©oU ^at geefe Snl^rlt, 
the English people have (has) great liberty. In a 
few coses only (ns ctn ©aac, a pair; cin lIKcngc, a 
numlxT; cm Tu^ent, a dozen), tho verb sometimes 
sUinds in the plural. 

(5) When tho verb has sc'vcral subjects, and they 
are of different persons, the verb agrees with the 
first rather than the second, and tho second rather 
than the third, as Tu, tciu ©niter unt tscQca 
frajtcren ge^cn, thou, thy brother, and 1 will go take 
a walk ; tu unt tem ©niter venndget vid, }ou and your 
brother avail much. 

USES OF THE TENSES. 

Jlule —The praent ienee properly expresses what 
exists or is taking place at the time l>eing, as Itic 
wa^re Xarfntnt ten true valour pro* 

tecls the weak. 

Observations. — (1) The present in German, as 
in other languages, is often in lively narrative em* 
ployed in place of the imperfect, as:— ffirasc |r|t 
(for gisg) untcr, ta fitpt (for (Ust) cr am k., the 
sun goes down, when he stands at the gate, etc. 

(2) The present is not tmfreqoently need for tSi# 
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ftitoro, when the true time i* sufficiently clear from 
the context, or when, for the sake of empliasis, a 
future event is regarded and treated aa already 
certain, as reifr mctgen at, 1 start (that is, will 
start) to-morrow ; tw# crfingm imr in tiefer 
this castle scale we (that is, will we scale) this very 
night ; talk fel^n mkt anrter, soon you {will) see 
me again ; tovt »wif . n>er mermen fiber uni brfie^U, who 
knows who commands (that is, will command) us 
to-morrow 7 

(3) It should be noted that the present is, more- 
over, the proper tense for the expression of general 
or universal truths or propositions, as : — T>ie ffi&fld 
flirgfn in tnr Suft, birds fly in the air. 

(4) In English we have several forms of the pre- 
sent tense, as : — IjrraUe, I do pram, or I ampraiting. 
In German there is but one form (td? tobr) for the 
expression of these several shades of meaning. 

(6) The present, in connection with the adverb 

on (already), often supplies the place of a perfect, 
as ©ir tt»o|nctt fc^on jie^cn 3flbte ^tcr, already dwell we 
here (that is, have we dwelt) seven years. 

(6) In English we say often “ I do walk,” “ I did 
walk,” and the like, where the verb do (present and 
imperfect) is employed as an auxiliary. This cannot 
properly be done with the corresponding verb (t^un, 
to do) in German. 

The imperfect tense is used to express 
what existed or was taking place at some past time 
indicated by the context, as •— 3<b f<^n<b an ail 
3bwn ©rief I was writing to you when I 

received your letter, 

OBaEBVATiONB.->(l) The imperfect is the his- 


torical tense of the Germans. Its proper dfice is to 
mark what is incomplete, or going on, while some- 
thing else is going on. It is the tense adopted by 
the narrator, who speaks as an eye-witness ; though 
it may be used by suph as have not been eye- 
witnesses of the events narrated, provided the 
statement be introduced or accompanied by such 
expressions as he taid (faste et), it is said, or they say 
(fagt man) Wlien the speaker has not been an eye- 
witness, the perfect should be used. 

(2) From the use of the imperfect in expressing 
the continuance of a thing (i.c., what was going on 
at a given time) comes the kindred power which it 
has of expressing repeated or customary action, 
as : — (St tfiegte ju fagcn, he used to say, i.e., was in 
the habit of saying. 

Rule.—lhe perfect tense is that which represents 
the being, action, or passion as past and complete 
at the time being, as : — Die flnb angcfommen, the 

ships have arrived ; et tfl nortge ©o<be sefiorben, he died 
last week. 

Observations.— (1) The German perfect, as a 
general thing, corresponds closely to our imperfect 
when used as an aorist — that is, when used to 
express an event simply and absolutely, and with- 
out regard to other events or circumstances. Hence 
it often happens, that where in English we use the 
imperfect, the Germans employ their perfect, thus : — 
3t^ b<*b« tftnen ©ruter gefleru geftben, abrr mebt gefbnxbtn, I 
saw your brother yesterday, but did not speak to 
him. 

(2) The auxiliary participle (iccrten) in the perfect 
passive is sometimes omitted. 
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y^C/ST PUBLISHED. PRICE Ss, 

THE FIRST VOLUME 

OF 

Cassell’s Storehouse of 
General Information. 

Volume /. contains-- 

380 PAGES LARGE 8iro, 

About 300 ILLUSTRATIONS, and 
SIX COLOURED PLATES and 
LARGE ENGRAVINGS. 

The Daiey Teekgrai’H 

"CAbSElLS hlORHIOtSKOh INFORMATION 
is Virtually a new encyclopa:dia with a very 
wide and comprchenbivc ranj^e of subjects, but 
treated in such a concise manner that the work 
sBSHivB HOU8**. unwicldy pioportions than those 

which arc usually found to belong to reference 
books of a similar description While brevity has been studied in most of the articles, clearness 
of expression is nowhere sacrificed, nor are technical matters allowed to become obscure for the 
want of sufficient space. Room, too, has been found for capital illustrations, and for coloured 
plates and maps to accompany certain of the contributions, which for their general interest or 
novelty have demanded the most careful handling by experts.’' 

The Daily Chronicle says 

“The Storehouse of Glnlrai Inform ninv, judging by the first \oIumc, possesses 
most of the ad\antages of an enc>clop.cdia, without certain of its drawbacks. Its arrangement is 
alphabetical, the same as that of the latter, and its contents cover the same ground. But its 
volumes are not of such an unwieldy size, and its articles, almost as numerous, are, for the most 
part, briefer, more concise, and handier for reference. For the rest, this first volume is chock* 
full of information on well-nigh every' p'^ssible subject; its principal articles are written by 
specialists thoroughly acquainted with the matters on w hich they discourse.” 




The Echo says 


•^Cassell’s Storehouse of General Information is a most promising undertaking. 
It is admirably illustrated. Take the article on bridges as an example. There we find a page 
devoted to delicately-finished drawings of some of the most famous bridges in the world, including 
Waterloo Bridge, and that wonder of modern engineering, the Forth Bridge. We again open the 
book at random, and come upon the article ‘ Bacteria,’ which is illustrated by a page of illustrations, 
showing the bacilli of typhoid, cholera, leprosy, pneumonia, and others of the most destructive 
diseases. As an example of its excellent maps, we may point to ‘ Steam Communications in the 
Atlantic Ocean.’ We are very glad to draw attention to a work so ably and conscientiously treated, 
and trust it may meet with all the success it deserves.” 


The Orserver says :^ 

“This is the first volume of a new dictionary of general information which, if completed in 
the manner in which it has been begun, ought to be a work of great interest and utility. The 
volume now before us shows that the compilation is framed on well-planned lines, and that it is 
carried out with accuracy and care. The illustrations and maps, which are all of excellent 
quality, will no doubt recommend the work to a larger class of readers than it would otherwise 
reach. In its present form it would be well adapted as a v\oik of reference for the use of a 
mechanics’ institute, and of a village libraiy or reading room.” 


'I'HE Record says 

“Of the making of dictionaries there seems no end, but Cassell’s Storehouse of General 
Information (Cassell & Co.) promises to be a book we should be sorry to miss. From the con- 
tents of the first volume, which has reached us this week, it is destined to be one of the most 
complete and attractive of popular encyclopaedias. It will apparently fill a place midway between 
the encyclopaedias which are too large and therefore too expensive for many book-buyers, and 
the encyclopaedias which are too small to answer the questions which would send most people to 
them. We have consulted this opening volume upon a variety of subjects, and in every instance 
with satisfactory results. The illustrations are excellent and the maps valuable.” 


Lloyd’s News says :- 

“ Cassell’s Storehouse of General Information covers a very wide range. Tersely- 
written articles, chiefly by specialists, deal wuth history, geography, mathematics, agriculture, 
natural history, law, medicine, and various other subjects, and the volume is embellished with 
half-a-dorcn plates, and copious illustrations. A reference book of this comprehensive kind is 
invaluable in every house. It sets doubts at rest once for all, and decides many an argument in a 
manner there is no gainsaying.” 


The Scotsman says :^^ 

“ A comprehensive cncyclopcedia of universal knowledge, the articles in which are marked by 
a condensation and explicitness which permit of their compression into a work that will be ol 
comparatively moderate dimensions, while amply sufficient for most purposes of a book of reference. 
The volume is portable, well bound, and beautifully printed.” 



The Western Daily Mercury saj^s:^ 

** As each uf the authors named has made his mark in the literary world, it would, indeed* be 
surprising if the STOREHOUSE could be other than it is~a reliable book, which should have an 
enormous sale.” 


The British Trade Journal says.--- 

“ We know of no similar volume in which there is so goodly a store of useful information 
carefully edited and brought down to date.” 


The Chris j IAN tiu>UL 

“ It will save the reader the trouble of referring to a gazetteer, and the naturalist from studying 
abstruse works on the subject. It is indeed, as its title states, a perfect STOREHOUSE OF GENERAL 
Information, and we doubt not will have a large sale.” 


The (Glasgow Herald 

“ This is one of those rcmaikable encyclopaedias of whicli Cassell’s house has made a specialty. 
It promises to be a veritable storehoine of knowledge, for it coveri* the ground of a dictionary of 
biography, a gazetteer, a dictionary of scientific names, and a popular cncyclopa'dia. Thus, one 
may discover by consulting this first specimen volume what Ailsa Craig is, and also procure all the 
knowledge necessary for the ordinary man about bankruptcy from a succinct account of the 
provisions of the Acts in five columns. The geographical article^ range from Asia to Ashton-undcr- 
Lyne, and the Amcirba is not too insignificant for notice in the animal kingdom. ’The articles and 
paragraphs are well written, and the illustrations, Ijoih cuts and fulbpagc pictures, are numerous. 
One of the handsomest of the coloured plates is devoted to the best-known bacteria.” 


The .Sco'itish Leader mjs:— 

“ It is full of useful knowledge on all sorts of subjects within that scope. Many of the articles 
are written by specialists, and all are compactly and readably presented. For school and public 
libraries the work will be invaluable, and it should find a place in many a household collection* 
An attractive feature of the publication is the many interesting and wcll-cxccutcd illustrations with 
which the letterpress is relieved.” 

The Sheffield Independent says:^ 

“ The definitions and explanations are clear and concise. Large funds of information are 
packed in short space.” 


The Eastern Morning News says -- 

We have been struck with the practical skill and discernment of tlic average need shown by 
the compilers of this work. .... The maps and engravings arc quite a feature of this latest 
and decidedly attractive work, so skilfully devised to meet what must be a growing need for hand) 
and popular knowledge.” 


The Dundee Advertiser says:-- 

"Cassell’s Storehouse of General Ini-ormation, Volume L, from A to Bcas, contains 
a vast amount of information on subjects coming within that limit, the letterpress being accom* 
panied by many excellent coloured maps, drawings, and woodcuts. This SiOREHOUSE OF 
General Information should meet with a ready acceptance at the hands of all requiring a 
work of the kind.” 

CASSELL & COMPANY, Limited, London; Paris Meibounu. 
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KigN. 1 KflO 2 .-TlIBKKC'i.G nACILM'H. 
From a photoara/iii hy E, L\ 
Bou^ut, 


** baoteiia ^ as a synonym for the division known to 
bdtauiata as the ^hisoinycetes or dssion fun^i* The 
fact that bacteria multiply by repeated division 

justifies the appli* 
cation of this term, 
derived ns it is 
from two Greek 
word”* <rx^C»* 

H flit, and a 

fangm. The word 
bicterium means a 
little rod, and was 
at one time re- 
s Tved for eertain 
menibers of the 
group of Schisw)- 
mycetes, but as 
alremiy stated the 
whole group is now 
(commonly spoken 
of as biujteria. The 
b icteriu are single 
cells ; an idea of 
their sire may be 
obtained from a 
study of the plate, 
noting the magni- 
fying power em- 
ployed. They may 
aaeume various shaiM^s Ij^ce Plate). There are 
spherical forms known as “micrococci;” two 
of these may adhere together forming a dumb-bell 
shaped double cocmis or “ diplocoocus ; ” rwl- ( 
HhHt>od forms are called “ bacilli ” (hacillm, 

a little staff) ; intermediate forms between cocci 
and bacilli, i.e, sliort rods, used to bt* called, and 
arc still spoken of, 
ns “ bactena ” ; and 
thus, as already in- 
cidentally observed, 
this word is unfor- 
tunately used in a 

double sense. Again 
several rods may ad- 
here together form- 
ing filaments known 
as lieptothrix ** 
forms, while chains 
of micrococci are 
s]x>ken of lis “ strep- 
tococci.” 

Curved ro<ls also 
occur, as, for in- 
stance, in the or- 

S rnism known as 
ooh*s cholera bacil- 
lus, and if several 
such curved bacilli 
are united, end to 
end, the resulting 
spiral form is known 
ns spirillum, while a 
long and closely 
wound spiral is oalM a spiroohteta. 

Some bacteria are provided with a whip-like 
” flagellum,” which gives them the power of active 



Fig. 3. — ttlPUTHF.KIA (KI.GBM 
U>F»'LGItX 

Fig. 4. — STIlEPTllCtKC UB rVOOENS-. 
(From a photttginitk by E. i\ 
Bou^d, £W/.) 


movement, others are non-motile. Very near re- 
lations of the bacteria are met with in certain 
humble members of the great family of algae or sea* 
weeds. These lowliest nlg» are, like the bacteria, 
unicellular, devoid of sexual organs, and present 
many other points of similarity, but one great 
differenc>e, namely, that they contain the peculiar 
green colouring matter known as chlorophyll. Tlie 
aljsence of chlorophyll in bacteria prevents their 
obtaining c^irbon from carbonic acid gas, and they 
must therefore live upon rejidy-formed carbon com- 
pounds, such as exist in animals or ])laiits. In 
other words, the bacteria arc parasitic, feeding 
UfKin organic matter, and in some cases actually 
attacking living organisms. It is this last 
liiirity which attaches such vast importance to the 
Htu<ly of Iwicteria, and the researches of Pasteur 
and others, whicli have shown how the life history 
of fi.ssion fungi is bound up witli certain fermenta- 
tions, with putrefaction, and finally with tlis^ase, 
gave a jxiwerful imjjetus to the scientific .study of 
these minute plants, which are now recognised to 
be fmiigbt witli tlie most wonderful power for 
working good or ill to higher forms of life. 

The imixirtunce of the study of bacteria, then, 
was first rtic(>gnised in investigating the Tvle played 
by them in ft*rmentation proc^esses. Pasteur showed 
that milk turns sour because of the growtli within 
it of a bacterium, which converts the sugar of milk 
into lactic acid ; again, in the manufacture of 
vinegar a bacterium is at work, and is the cause of 
the conversion of alcohol into acetic acid. After 
the establishment of these facts the question arose 
whether the phenomemi of putrefaction might not 
also he due to bacterial growth, and this led to a 
grt*at controversy. It was maintained, on the one 
hand, that bacteria could never develop in nutrient 
material unless similar bacteria already existed 
there, or were introduced from without ; on the 
other hand, the doctrine of sjKuitaneous generation 
was uphehl, and it was urged that it was impossible 
to prevent putrefactive processes from occurring 
in organic infusions, however carefully they were 
preserved from bacterial intrusion. The difficulty 
was not easily set aside, so small were the living 
units in question and so universal is their distribu- 
tion ; thtiir minute spores are readily home from 
plact* to place hy currents of air, and every drop of 
water teems with iMicterial life. It was found, 
however, in course of time that prolonged boiling 
was uniformly effectual in destroying all germs, 
and that nutrient material which had &en exposed 
to this treatment in flasks plugged with cotton 
wool could be kept for an indefinite period without 
undergoing putrefactive changes. The cotton-wool 
plug servw the purpose of a filter, permitting inter- 
change of gases between the inside of the flask 
and the outer world, but preventing any organisms 
reaching the interior of the flask from outside. 
Nutrient media which hn^e thus been preventeii 
from putrefying are said to be “sterilised;” that 
their remaining unchanged is due to the absence of 
bacterial life within them is easily shown by noting 
the effect of introducing germs into them from 
without. Such sterile media are now largely em- 
ployed in studying the growth of bacto^ and 
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irian Laagnoa, Tha Work of tba. The Speech of the Right Hon. Sir Henry 
Jasiss, Q.C., M.P., Replying in the Parnell Commission InqmiY. 6s. 

Irlah Parliaxnant, A wlnlatura Hlatory of tbo. By J. C. Hasuam. 3d. 

Uriah Union, Tho : Bafora and Aftar. By A. K. Connelu, M.A. as. 6d. 


Saw Thraa Ships,** and other Winter’s Tales. By Q, Author of **Dead 
Man's Rock," &c. Buckram, gilt, 6s. 

Italy from tho Fall of Napolaon I. In 1S15 to lS9a By J. W. Probyn. 

atu^ CJkma^cr luititcn. 3s. 6d. 

**Japanaaa** Library, Caaaall*!. Consisting of za Popular Works bound In 

Japanese style. Covers in water-colour pictures, is. 3d. each, net. 

Sandy Andf. OUvw Twist. Ivanhoe Zngoldsby 
Mohicans. Tns Lsuit Days of Pompsll. The YsUowpii 
Palmyra. Jack Hinton the Otiardsman Belsotions 
Hoou. American Humour. Tower of London. 


Defends. Thm Lest of tt 
>h Pspers. The Lest Days < 
rom the Works of Thomi 


John Orlabar, dk. By the Author of " Culmshire Folk." as. 

John Parmaloa*s Ouraa. By Julian Hawthorne, as. 6d. 

Xannal Qulda, PractloaL By Dr. Gordon Stables. Illustrated. Cktap Edition^ za 
KhlYa, A Bide ta By CoL Fred Burnaby, zs. dd. 

**La BaUa," and oihara. Being Certain Stories Recollected by Egerton 
Castub, Author of ** Consequences." Buckram, gilt lettered, 6s. 

Ladlaa* Physician, Thai By a London Physician. 6s. 

Lake Dwellings of Burtypa. By Robert Munro, M.D., M.A. Ooth, jza 6 d. 
Law, How to AYOld. By AJ. Williams. M.P. Cfuap Ediiton^ zs. 

Lagwds for Lionel. With Coloured Plates by Walter Crane. ^ 

Lotto's Dlazios and other Ttmo-ssplng Pobiloatlons are now published exclu- 

sively by Casskia A CoMrANV, (M Eitt s^nt /erf /nrs «« appltctmti&m,) 

Xlfi in Our ViUagas. The Lettersof theSpectal Commissioner of the Daily Newi, 
descriptive of Village Life in England. Paper, is. : or cloth, bevelled boards, as. 
Xdttlo Ministar. Tha. By J. M. Barrie, in One Vot 7s. 6d. 

T^we lSaniia.1. By CHARLES P. COTTON. ^ 

Local Option in Norway. By Thomas M. Wilson, C.E. is. 

LocomotlTO Bngina, Tha Biography of a. By Henry Frith. 5 s. 

London, firaatar. By Edward Walpord. Two VoIa With about 400 

Illustrations 9s. each. Library Edgttan, Two Vols J^\ the set. 

London, Old New. By Walter Thornbuky and Edward Walpord. 

Six Vols., with about i,aoo lllustmtions. Cloth, ga each. Library Ediiiaa, jCj. 

London Street Arabs. By Mrs. H. M. Stanley {Dorothy Tknnant). 

With Picturea printed on a Tint., 5 *- - ^ « 

ManHuwtea, Tho Praottoal DtotionacT ot Containing 15,000 Drawings, Four 
Vols. ata cacE 

Madiffal ffawAtvwiir of Ufo Assuranoa. By James Edward Pollock, M.D., 

• F R.CP.. and James CntSHOUi, Fellow of the Institute of ActuaHes. London, ys. 6d. 
is^dtMTia iSawMia for Btudanta ot (A LasI forward^ fast frm am applicaiiom,) 
MatropoUtan Taar-Book, Tha, for IBM Paper, za : cloth, sa 
M atsarott, Bhoamakar. A Socialistic NoveL 5A 

Modern Bnropa, A History ot By C. A. Eyffe. M.A. Three VoIa isa each. 
■snatnui gad Zmuiiatle Oopyrlfptt, Tha Law ot By Edward Cutlsr, 
Thomas Eustace Smith, a^ Fiieoee*c E. W^tkeely. 

Mnale, lUustratod BElstory ot. By Emil Naumank. Edited by the Roy. 

Sir P. A OoEE OusEUtv, Bart. llWmted. Two VoIa 3»»- dd. 



Sdtcthm from CwtU dt C^mpemys JPubiUatiom. 


irapl^ Thm lAU and X^attara of tho &t. Hobl Str Jooapli» Bart., XiL.D.» B.O.ZNi 
MLJLX*A«t Ex-Lord Chanoollor of IroUitd. By Aukx. Chakues Ewalo, F.S.A. 
Rgvisgd StUtiam, 71. 6d. 

Vat&onal Lllnrary, Oaaaall'a. In Volumes. Paper Covere, 3d. ; doth, 6<L 

Cpm^lHg ^ tkg 

Batnral Hlatory, OaaMU’a Oonotaa. By £. percbval Wright. M.A., M.D., 
F.L.S. With serenU Hundred lUustmtione. 7s. 6d. ; also kept half-bound. 

Batoral HIttm, OasMU's Haw. Edited by Prof P. Martin Duncan, M.B. 

F.R.S^ F.G.S. Complete in Six Vole. With about e,ooo lUuetrations. Cloth, ge. each. 
Batura's Wondar Workers. By Katb R. Lovell. Illustrated. ^ 

Baval War, Tka Last Qraat. By A. Nelson Seaforth. V^th Maps. ss. 
Bavj, Boyal, All AtNmt ttia. By W. Laird Clowes. Illustrated, xs. 
Balsoti, Tke Lifb of By Robert Southey. Illustrated with Eig^ht Plates. 3s. 6<1 
BurslnB fdr tka Home and for tka Bospfttal, A Handkotflx ot By Cathe- 
KiNS J. Wood. Edition. ia 6d. ; doth, ee. 

BnrslxiE of 8t<dc Oklldran, A Handbook fbr tka. By Catherine J. Wood. as. 6d. 
Odyssw, Tka Modem; or, Ulysses up to Date: A Book ox Travels. By 

Wyhdham F. Tupnxli.. Illustrated with thirty-one pictures in Collotype. lox 6d. 
Orokld Hnntsr^ Travels and Adventures of an. An Account of Canoe and 
Camp Lifem Colombia, while collecting Orchids in the Northern Andes. By Ai.bbkt 
Milucan. Folly Illustrated, see. 6a. 

Our Own Country. Six Vols. With i,aoo Illustrations. Cloth, 73. 6d. each. 
PalntSBE, Tka Bntfitsk Sekool of. By Ernest Chesneau. Translated by 
L N. Ethxringtok. With an Introduction by Prof. Ruskin. Chgap EtUtion. 38. 6a. 
Fazton's Flower Garden. With zoo Coloured Plates. {Price on application.) 
People Z'va Smiled Wltk. Recollections of a Merry Little Life. By Marshall 
P. WtLDXR. as. 

Peoples of tka World, Tka By Dr. Robert Brown. Complete in Six Volumes. 
With Illustrations. 7s. 6d. each. 

PklUips, Watts. Artist and PlaywrighL By Miss E. Watts Phillips. With 

3a Plates, tos. 6d. 

Pkotbimpky for Amateurs. By T. C. Hepworth. Enlarged and Revised 
Edition. Illustrated, is. ; or cloth, is. 6d. 

Pkrase and Pakle, Dictionary ot By the Rev. Dr. Brewer. Cheap Edition, 

Eidmrgod. cloth. 3s. 6d. ; or with leather bade, 4s. 6d. 

Pioturesane America. Complete in Four Vols., with 48 Exquisite Steel Plates, 
and about 800 Original Wood Engravings. a as. each. 

Piotoresqne Australaaia, Oasselllh With upwards of 1,000 Illustrations. Com- 
plete in Four Vols. 7s. 6d. each. 

Piotuzwsque Canada. With about 600 Original Illustrations. Two Vols. 
jCs 3»» cech. 

Picturesque Euroxia Complete in Five Vols. E^ch containing 13 Exquisite Steel 
Plates, from Original Drawings, and nearly aoo Original Illustrations. ;^ai ; half- 
morocco, jC3t I os. ; morocco gilt, jCsa xos. Popular Edition. In Five Vols. x8s. each. 

Picturesque Mediterranean, Tke. With a Series of Magnificent Illustrations 
from Original Designs by leading Artisu of the day. Two Volk Cloth, As as. each. 
Pigeon Keeper, Tke nraoncaL By Lewis Wright. Illustrated. 3s. 6d. 

Tke Bodk ol By Robert Fulton. Edited by Lewis Wright. With 

50 Coloured Plates and numerous Wood Engravings, 3XS. 6d. ]^half-morocco, As •** 

Poems, Aubrey de Vere’a A Sdection. Edited by John Dbnni& 3s. 6cL 
Poets, Oassellw Miniature Library of tke. Price is. each VoL 


Polltioal Questions of tke Day, A Manual ol By Sydney Buxton, M.P. 

Eew and Enlarged Edition. Paper Covers, is,; or doth, is. 6d. 

PoljtOQknio Berlee. Tke. Pracucal Illustrated Manuals specially prepared for 
Students of the Iralytechnic lostitiite, and suitable for the Use of all Students. 

Fevtar Xieeeoxui In Oarpentry Workal&op Fraotioe. is. 

Pvamoal Plane and aolid Geomenry. Inoluding Grapbio Avlttunetlo. VgL L 
BLJtMKNTAaY STACX. ja 


erty Leeeone la Bnglxieerlxig W< 
^eeh n leareWea. ,8et oT T^ln doth 


Wmr^kahop Fra 


on celluloid Oa case), ica. 6d. tba aat. 


_ _ _ 10 s. Sd,: or copies of aav 

pkm majr be obtained In quantities dt not lees than one doaen, price xs. id. per doeeiL 

Portrult QuUery, Tke cublnet. First and Second Series, each containing 36 
Cabinet Photographs of Eminent Men and Wcmmn of the day. With Biogn^Scal 
Sketches. 151. each. 

Poultry Kefqier, Tko PruotteuL Bf Lewis Wright. Illustrated. 3s. 6dL 




SeUcHmu fr^ Cm smli S C 9 mp m %/ s PMicoiwwu 


VooXIryt TIm Book d By Lswis WsiGirr. Pio^uiar JSditiom, HhiitimfcL to^6d» 
BmUiT. niM lUwtrtMl Book Qt Bjr Lewis Wright. With Fl^ Exquiste 
Coloimd PlatM, imd iiuiiMioa* Wood Ensrovings. i^4 vi m n i EJiiimt, Ctoth, ji*. M 
PqBUo Utanurlss, ftss. A'w amd Bniarg^ Edition. By Thomas Grxbn- 
wooo^ Author of ** Mufoomt ood Ait OoUorMO.** lUiutratod. m. 6d. 

EamiPT ; or« Ths Tonniw of tlio LUj ud tlio Bom Poimod and 

PortroTod by Wai.t*ii Ckahb. with 40 pog^ in Colours 6*. 

Qqmb VloUurtR, Tho Lilh mad Timos ol By Robrrt Wilson. Completo Hi 
• Vob. With nninorout ItIustmtionA 9t. — eh . 

BAbhiVKoopor, Tho PraotloaL By Cuniculvs, inustmted. ^ 6d. 

*-r^TT Haw, Tho BoIheo ol By A. Conan Doyls, Author of **Micah 
Clnrke,** Ac. Anti<m P*PW, cloth gtit, tt. 

Ballway Onldos, OAcaal lUiiatrataa. With lUustrations on nearly every page. 

Mm, Ac, Paper covet*, ia ; cloth, as. 

Oreat Mitera Eailwny. I London and Korth Woetem m«Uway. 

Stoat WorthanDi Ba^way* I fcohdon and South W aafeora BaUww* 

SnSoS'SriiSuon. anSfkouth Ooaat Balliray. I mS^jjai^MinBiilwaar. 


Ballway Onldos, Oflcdal luiiatratad. With Illustrations 

Mm, Ac, Paper covet*, ia ; cloth, oa 
Oraat Baatern Bailway. I London and N 

Qr aa t Wortharn Midway* | XtOMOn and S 

LSn&nfSriiSuon. anSfkouth Ooaat Balliray. I ^S^J&aterB 
Ballway litoraiyt Oassell'a Crown 8vo. boards, as. each. 
The Aatonlabina History of Troy Town. Jao^ 

Th<l*^%BBtrabla X*ady Biddy PanA By The IHamond B 

Fteak Bsnrett. By W. C. Hudi 

CPoaunodore Junlc. By G. ManvUle Fenn. Another** Or^4 

BA Oathberfs Tower. By Florence Wuv The Yofew of t 

den. LntkA 

The BCan with a Thumb. By W. C. Hud* Whole John BTot 

•on (Bercley North). Tne 


Hr Blaht Not Law. By R. Sherard. , 

Within Sound of the Weir. By Tboma* An Amerloan Penman. By Julian Hatr* 

8t. B. HakA thoroA 

trader a Btrsase Xaelc. By Frank Barrett. Section S8S} or. The Fatal X#etSer. If 

TheOooqnbebetTOwMystery. ByJ.ColwaU. JuSan HawthonM. 

SaadwS7Sook. ^ Q> The Brown Stone Wot By W. H. Blahop. 

A Queer Bieoe. By W. WestalL A Tri^o Myetery. By JuUaa Hawthoma 

Captain TrafhliiM. By Weaiall and Lawrle. The OFreatjBank Bobbery. By juUaa 

The Phantom Citgr. By W. WeataU. HawthoruA 

BsdgraTS, Bichard. O.II.. B.A. Memoir. By F. M. Redgrave, xos. 6d. 
Bioihard, Henry, M.P. ABiogr»hy. By Charles Mi all. With Portrait, ys. 6cL 
RiTSrs of Oreat Britain : Descriptive, Historical. Pictorial. 

The Hoyal JBlveri The Thamea from Source to Sea With Sereral Hundred Orlgtoal ISuattA 
tionA Ori^inat Bdin^n, £% m. Poj^Hiar EHiHon, tSa. 

Hivers of the Baet Ooeet. With numerout highly ftnWwd BfUFeTing*. with Etching aa Fronde* 


The X>lamond Button \ Whose Was ZSf 
By W. C. Hudaon (Itarctay Northl. 
Anouier** Or^e. By Julian HawthomA 
The Yofew of the Toorah. By Sidaair 
LntkA 

Whole John Woman r By C. Henry Beckett. 
The Trag^y of BHnkwater. By Martha 


IttJUin nHwtilonMe 

Im Brown Stone B^ By W. H. Blahop. 
. Traglo Myittery. By JuUan HawthomA 
he Cmat Bank Bobbery. By Julian 


Robinson Omsos. Casselfs Now Fine- Art Edition. With upwards of xoo 

OriEifUil lUujttrationA 7 a. 6 d. 

Ronnsr, Mma. Henrlstta, The Painter of Oat LtfS and Oat Oharaoter. Con- 
taming a Portrait and Twelve Full-Page llloatrauon* tn Photogravure and Sixteen 
TypugravurcA The text by M. H. SrifeLMANN, 410 Edition with Photogravures 
00 India paper, £e soa: Folio Edition. ^3 toA 

Rossetti. Bants Oabrtbsl. as Beslgnsr and Writer Notes by William 
Michasl Rossktti. 7 %. 6d. 

Rnssia^ThronEh, on a Mnstaag. By Thomas Stevens. 7%. 6d. 
Russo-Tnrklsh War, OasssU’slEBsto^ of. With about 500 lUustratioiis. Two 
VoIa, 9A each ; Ubra» binding. One Vol., 15A 
■anitary Instttntiims, JaurllBb. By Sir John Simon, K.C.R, F.R.S. x8a 
flaSorday Journal, Oassw'a mustrated throughout. Yearly Volume, ys. 6d. 

for AIL Edited by Dr. Robert Brown, M.A., F.L.S.. dec. EevUtd 
Ediium. With 1,500 llluatraOooA Five V<dA 9A each. 

Tsar Book ol^ The, for IBBR Edited by Rev. Professor Bonnet, 
F.R.S. TA 6d. 

•sa. Tbs: its Stirring Story of AdTsntnrs, Psorll, and Heroism. By 

F. WHVMntR. With 400 lUustratiooA Four Vol*. 7A 6d. each. 

Ssorot of the T^nwiea Ths. A Tale of Thibet. Crown 8vo. 

Sant Back by tbs Angels; suad other Ballads oi Home and Homely Life. By 
FaSDEltiCK Lawgbsioob, M.A. EMtiom, xa ,, , _ . 

Shaftssbinry, Tbs Soventh Bari oi; ILQ., Tbs Life and Work ot By Edwin 

Hodoba. With PoitraitA Three VoH., 36A PepuUir Edition, In One V^.. y*. 6d. 

Ibilraipssrs, tfamrll** Edit^ by Charles and Mary Cowdrn 

aiul oontatniiig about 600 lUastration* by H. C SaLot/A Complete ia 
Tlawe VoIa , cloth gilt, ja— A lso pubtished in Three aeparM Volumes, in cloch, 
via The Comkoibs, sx*. ; The HtrroaiCAJL Plav*, sSa 6d. ; The TsACSDiaa, ess. 




SeUctwns fr^m Cetssdl ds Company s PubliceUions, 


flliakesp«ftre» Kinlatnre. lUuatratod. In Twelve VoU., in box, las. ; or in 
pMte Groin (box to match), with spring catch, Ictterad in fold, a is. 
ShaJMspeare, TIm l^ys ol Kdited by Prof. Hbnrt Morley. Complete in 
Thirteen VoU. Cloth, in box, ais. ; half* morocco, cloth eidee, 4sm> 

Shalmpeare, Tlia Bni^aiMl ol By^. Goadby. Illustrated. Isiew Edition. 2s. 6d. 
ahaJupore, Tbo IntarnatioiiaL Edition dt luxe. 

'M^hello.** Illnetrated by Prank Dickssb, R.A. xoe. 

** Kins Henry IV.*' Illustrated by Herr Eduard GrOtznbr. £z ios. 

**As You Like It.” Illustrated by the late Mons. £mii.r Bayard. £3 xos. 

** Romeo and Juliet.*' Illustrated by Frank Dicxbbb, R.A. Is now out of mrint. 
Shak a pTO, Tha Laopdld. With 400 Illustrations, and an Introduction by F. J. 

Furnivall. Chea^ Etiition. 3s. 6d. Cloth gilt, gilt edges, 5s. ; roxburffh, 7s. 6d. 
Sliakoporo, Tha Kosnu. With Exquisite Steel Plates and Wood Engravings. 
Three Vols t5s. each. 

•mugglliig Days and Bmugglliig Ways ; or, Tha Story of a Lost Art. By 

Oeut. the Hon. Hbnkv N. Shorb, RN. With numerous Plans and Drawings by 
the Author. Cloth, 7B. 6d. 

Booial Walfhra, Babijaota of. By the Rt Hon. Sir Eyon Playfair, M.P. ys. 6d. 
Bpaotaolaa. How to Balaot. By Charles Bell Tayi-or. F.R.C.S. is. 
Bporta and Pastlmaa, Oasaall% Oomplata Book ol With more than 900 

llUistrmtioos. Ckemp Edition, 3«. 6d. 

Btandard Library, OawMll'a. Stiff covers, is. each ; cloth. 2s. each. 


anirley. 




gane Syre, 
Wutherins 




Adventuree of Mr. Xiedbory* 
Ivanboe. 

OUYor ZWlst. _ 

Seleotione from Hoodfs 

Yvorlts. 

XiOn^llow*e Proee Worke. 
Sense and Senelbilitjr. 
Iiytton*s Plays. 


ombey and Son. Two Vols. 
Ight and Morning, 
enllwortn. 

he Ingoldeby X<egends. 
pwer of London. 


Ly tton*s Plays. , ^ Lwit of the Mohioans. 

Talee, Poems, and Sketohee Heart ofMldlothlan. 


Old MortaUty. 

The Hour and the Man. 
Washington Irving's Sketoh- 
Book. , 

Last Dim of Palmirra. 

Tales of the Borders. 

Pride and Praludloe. 

Laet of the Mohioans. 


tBret Barte). 


e of Pompeii. 


The Prlnoe of the House of Yellow^ush Papers. 


arlee Q*Malley. 
many Budsre. 
Sea and Ale. 


Tke Ei^s Own. Rome and the Rarly Ohris- Old Ourloeity Shop. 

People Fhave Met. tians Rienat. 

Ae Pathllnder. The Trials of Margaret The Talisman. 

Rvelina. Lsmdaay. Plokwiok. Two Vols. 

Boott*s Poemk Bdg^ Allan Poe. Prom end Scarlet Letter. 

Last of the Barons. Pootry, Solocuoni from. Martin Ohusalewlt. Two Vok. 

Btanlsy in Bast Africa, Boontlng for. Being r Record of the Adventures of 
Thomas Stbvbns in search of H. M. Stanuty. With 14 Illustrations. Cloth, 7s. 6d. 
Btar-Land. By Sir Robert Sta well Ball, LL.D., &c. Illustrated. 6s. 
BtorSlionso of Qsnsral XutormatiozL OasssU’a Fully Illustrated with High- 

Class Wood Engravings, and with Maps and Coloured Plates. In Vols. 5s. each. 

Btory of Francis Olttdds, The. A Novel. By Stanley J. Weyman. 7s. 6d. 
Strange Doings in Strange Plaoea Complete Sensational Stones by Popular 
_ Authors. 51, 

Sybil Knox ; or, Home Again. A Story of To-day. By Edward £. Hale, 

Author of ** and West.'* Ac. 7s. 6d. 

Teaching in Three Ckmtinenta Personal Notes on the Educational Systems of 
the World. By W. C. Grassy. 6s. 

Thackeray, Character Sketohee from. Six New and Original Drawings by 
Frbdbrick Barnard, reproduced in Photogravure, axs. 

The Short Story Library. 


David. Handy Andy. 

8heridan*a Plays. Seleoted Playa 

Dnole Torn** Oablxi. Amarioan Humour. 

Deeralayer. Sketohee by Boa. 

Xugene Aram. Maoaulay*e Lays and S a l ao 

Jaok Hinton, the Ouarda- _ ted JbHMya. 

man. BCarnr Lorreqaw. 

Rome and tlm Barly Ohrie- Old Ourloaity Shop. 

tlana, Rienat. 

Tha Trials of Margarat The Tallaman. 

Lyndaay. Plokwiok. Two Vols. 

Bdg^ Allan Poo. Prose and Soarlot Letter. 

Poetry. Selecuoni from. Martin Ohuaalewlt. Two Vols. 

Boontlng for. Being r Record of the Adventures of 
tarch ofH. M. ^ ‘ 


0§S*52r!.1,Sra- 

Pourteen to Qne, mo. By Elizabrth Stuart Phrlps. is. 
meyett Pooelble Oaaoe. ^ various Authors. 51. 

A lun|^*e Wlm. By Miss F.vnny Murprrr ^ 

The Pbet'a Audlenoo, and Delilah. By Ci;.ARASAVll.a Clarkr. 5s. 

Tot Book for sU Puhlio BTmmliiatlons. By W. S. Thomson, M.A. is. 

** Treasure Island " Series, The. Cheap lUustraied Edition. Cloth, 3s. 6d. each. 

Xing Bolceuon'a Minoa. By H. Ridbr Hacoard. 

Kidnapped. By Robrkt Louis stbvrnson. 

Treaaure XalMd. By RoaRRT Louis Stbyrnson. 

The eplendld Spur. By q. 

Ae Maator of BaUantewa. By Robbrt Louts Strvrnson. 


b. Sm By OCTAVK Tnanbt. s*- 
e, mo. By Elizabrth Stuart phrlps. 
» Oaaoe. By various Authors. 5s. 


The aplendlc 

BhmlrA 


Uantewa. Vy Robbrt Louts stbvbnson. 

1 A iSa of tha Two Jloaee. By Robbrt Louis stbvxnsom. 




Sdtcti#m from CasttU <6 ComfoMy’s AMtca/iofu. 


VkwtaMUt, rb» Te«r-Bo«k at, fixr IMft. A Critical Review for PmeUtiooen «( 
Mcdiciiw and Somry. Greatly Eolargad. 9o> maea. ya. 6d. 
ttM Paiatiiif in Wntar Oolmin. By w. H. J. Bout. With Elghtaea 
Coioarad Plato, and valuable inatnictiom by the Aftiat. 5a. 

XMMh Pkmllter. By Prof. G. S. Boolger, F.US., F.G.S. Two Series. With 
Forty fiill-paica Coloured Platea by W. H. J. Coot. taa. 6d. each. 

"IMoori*’*: TIm irntTwwl Toiittnpiaa tluraM Book. Pocket and Dwk 

Sdltions. 9ft. 6d. each. 

jnaUA StatMy CuMU*s Hlitory of tlM. By Edmund OiaLiER. With 600 lUtis* 

trationa. Three Volft< 99* each. 

VOtTOma autory* OasMll*i Illlul»tod. With nearly Onk Thous>vmd 

Illustrations. Vol. 1 . Early and Greek History. — Vol. IL The Roman Pen^.— 
Vol. 111 . The Middle Ages. — Vol, IV. Modem History. 9*. each. 

Bxtmrt a iiy Pra««nty and Putnre. By Prof. H. J. Mackinder 
aund Me E. Sadler, M* with Maps and Plans, is. 6d. 

▼aiwtnatloin VIndloaiad. By John C. McVail.. M.D., D.P.H. Camb ». 
TerdLlOt, The, A Tract on the Political Significance of the Report of the PartteU 
Commission. Bv A V. Dicky, Q.C as. 6d. 

Tmioa Heath’s HeooUeotloiUL crown 8yo. cloth gilt, 10s. 6d. 

▼enee Grave and Gay. By Ellen Thor neycr oft Fowler. 3s. 6d. 

▼ioar of Wakell^ and other Works, by Oliver Goldsmith. Illustrated. 

3s. 6d. ; cloth, gilt edges, 5s. 

Water-Ooloor Painting, A Course o£ With Twenty-four Coloured Plates by 
R. P. Lsitch, and full Instructions to the Pupil. 5s. 

Waterloo Letters. Eldited by Major-General H. T. Si borne, L^te Colonel 
R.E. With Numerous Maps and Plans of the Battlefield, axs. 

Wah of Gold, A By Katharine Pearson Woods. 6s. 

Wild Birds, Familiar. By W. Swaysland. Four Series. With 40 Coloured 
Plates tn each les. fid each. 

Wild Flowers, Familiar. By F. E. Hulme, F.L.S., F.S.A Five Scries. With 

so Coloured Plates in each ras. fid. each 

Wood, Ths Life of the Bev. J. O. By his Son. the Rev. Theodore Wood. 

With Portrait. Extra crown Svo, cloth. t'Asa/ Kdittcm, 5*. 

Work. An Illustrated Magazine of Practice and Theory for all Workmen, Pro- 
fessional and Amateur. Yearly Volume, cloth. 7s. fid. 

World of Wit and Homour, Tlie. With 400 illustrations. Cloth, ys* 6d. 

World of Wonders, The. With 400 Illustrations^ Two Vols. 7s. 6d. each. 
World’s Lumber Boom, The. By Selina Gaye. Illustrated, as. fid. 

TxiXm Tide. Cassell's Christmas Annual, xs. 


ILLUSTRATED MAGAZINES, 

Th^ for- g«ft«stf#a|f ftiftsd GeiserAl .Mgiuu >. 

t'amilv Magazine. Monthly, yd. 

♦* lAttle Folhe ” Magazine. Monthly, 6d. 

The Mageutine of Art. Monthly, i*. 

CaeaelPm SaturHay .Toumal. Weekly, id. ; Monthly, 6d. 
Work. An Illostrated Magazine of Practice and Theory for all Work* 
men, PiofcMianal and Amateur. WnUy, id. ; Mombly, 6d. 

• • Zm// OmrHtmlan rf CASSELL & COMPANY’S KontblF UkUA FabllOa t tOM 
• ^•^'iSSffc^Lf-CaiSIL&CoMvainr*. COMPLETECaTALOOUE. 


of Cassell A Company’s Publications, which may be had at all 
B^mttma’, or will ba MUt peat fcaa on appUeatioa to tha Publiahora >- 
CAasBU.'s Conrurra CATAtooua, oo nta i nhn particulara of apwatda of On* 

CassaLL’s CLASsiriKD Cataloou*, In which their Works art amaged RW iP w iia r 
to price, from Thrtgptmc^ U TiAr GmMMmt, 

Camp's Educational Cataloouk, oontah^ paitkoiars of CAMSl-i. d 
CoMrANV^a Woaks aad Stodonts' M e oe a h . 

CASSELL A COMPANY, LtMiTSD, LmdgmU f/Wt ' 



SikctMis from Cassiil k Compands PubliccUkns^ 


VxliUa anil ^Reitgums tSRorha. 

OwNMU'f XUnstrstad Family. With 900 lUustrations. Leather, gilt 

io** l lull xnorocco» £2 

Bible Motioiiary, OasaeU’a. With neaziy 600 Illustrations. 7s. 6d. 

Bible Bd n oato r , Tbe. Edited bv £. H. Plumptrb, D.D. With Illustrations, 
Maps, &C. Four VoU., cloth, ^ each. 

Bible student In the Brttlsb Muirom, Tbe. By the Rev. J. O. KrrcHiM. 

M.A. la. 


Biblewomen and Nurses. Yearly Volume, 38. 

Banyan's Pilgrim's Progress, and tbe Holy War, OasseU's Illustrated 
Sditlon of. With ooo Original lUmtratkms. Demy 410, cloth, 16s. 

Banyan's Pngxlm’s Progress (OasseU's Illustrated^ 4to. Ck^ap Edition^ 3s. 6d. 
Bunymn’s PUgrlm’s Progress. With Illustrations. Chtap Edition, as. 6d. 

Oblld'S Bible, Tbe. With aoo Illustrations. Demy 4to. 830 pp. X50M Thousand. 

Ckoap Edition, 7%, 6 < 1 . Suportor Edition, with 6 Coloured PLatet, gut edges, los. 6d. 

Ohtld's Idlb Of Obristt Tba Complete in One Handsome Volume, with about 
aoo Originat Illustrations. Ckoap Edition, doth, 7s. 6d. ; or with 6 Coloured Plates, 
doth, gilt edges, xos. 6d. l>emy 4to, gilt Mges, era 

ye Ohildrin." By the Rev. Bsmjamin Waugh. Illustrated. 5s. 

Tbe New Testament, for Bagllsh H eaders. Edited by tbe 
Rt. Rev. C. J. EI.LJCOTT, D.D., Lord Bishop m Gloucester and Bristol. In Three 
Volumes, eis. each. 


1 .—T^ Pour Gtoepela. 
II.— The Aote. Ronfane, 


VoL 

Vot ^ 

Vol. III.— Tbe remaining Boolte of the New Testament. 

Oemmentary, Tbe Old Teetament, for BngUsb Boadera Edited ^ the Rt. 
Rev. C. J. Ellicott, D.D., Lord Bbhop of Gloucester and BristoL Complete in 
5 Vols. aift. each. 

VoL 1.— OMeeie to Numbers. I Vol. HI.— BUnge I. to Xi 

Vol. XI.— jMuteronomy to Samuel II. VoL IV — Job^ Isaiah. 

VoL V.— Jeremiah to Xalaohl. 

Ckmxmentary, Tbe New Testament. Edited by Bishop Ellicott. Handy 
Volume Edition, Suitable for School and general use. 

Romans, ss. 6d. 

Corinthians L and H. 

Galatians. Bpheslans, 

Phlllppians. 3S. 

GkUosslans, Thessaloniana. 
and Timothy, js. 

Oemmentary, Tbe Old Testaments Edited by Bishop Ellicott. 

Edition. Suitable for School and general use. 

ss. 6d. I ^viUoua. ga I Pentero n o my . aa Sd. 

Si. I Numbers, ss. Sd* I 


sasd. 

3» 6d 

Acts of the Apoetlea, 
gaSd. 



Titus, Philemon, Hebrewa, 
and James, ga 
Peter, Judo. andJohn. ga 
The Revelation, gs. 

An introduetion to the New 
Teetament. aa 6cL 

Handy Volume 


Plotlonary of Religion, Tbe. An Encyclopa^a of Christian and other 
Religious Doctrines, Denominations, Sects, Heresies. Ecclesiastical Terms, History, 
Biognudiy, &c &c. By the Rev. Wiluam Bbnham, B.D. Choap Edtiton. xoa. 6d. 

Dord Blbla With 930 Illustrations Gustavk DorA. Original Editum. 
Two Vola, best morocco, gUt edges, jCv5- 

Burly Buys of Obrlstlsnlty, Tbs. By the Ven. Archdeaeon Farrar, D.D., F.R.S. 

LiaaARY Edition. Two Vola, a4a ; morocco, Ho sa 

Popular Edition. Complete In Oxm Volume, cloth, 6a ; cloth, gilt edges, 
7a 6d. ; Persian morocco, xoa dd. ; tree-calf, xga 

Bsmlly Prayer-Boolc, Tbe. Edited by the Rev. Canon Garbbtt, M.A., and 
the Rev. S. Martin. Extra crown 410, cloth, 5a ; morocco, 18a 


CBeenlngs after Stsrvest. Studies and Sketdiea. By the Rev. John R. Vernon, 

M.A Illustrated. 6a 

Boepel oX Qraoe, Tbe. By a LiNpxsxs. doth. es. 6d. 

*'tibmven in tbe RocR.** By the Rev. Dr. Samuel Kinns, F.R.A.S., Ac. 
illustrated, xsa 6d. 




StUetiMu /hNM CttufO S nMuattmu, 


"HMSt abOKaB.** A Series of Works by Kmteewt DMoas. Bound in doth, ted 

•dcMs xt« — ch. 

By t^R>K^Rtry.A<htenO«Bndw>. 1^11^ tl» lUr. F. B. 

X^W^fbr^oA. l^tlM fUglitlUT.BIillop Bt^b. ^ mjww, mmmm- 

OgtyrilL ^ ^ ^ ”7 ^ IKy Walk with Ood, By tiM V«rr lUv. Omb 


fi»r OoA. l^rtba fUglitlUT.BWiop 

Oldaot in Xittb. Sy tha V«a. ArcMa acoo 
Famur» D D* 

Xr kapmtloiu* By tha Rev C Madiatoa, D D. 
S& S&otloxua Xatew By ttea Rav. Ptab* Cbad- 
wtck. D D 

Xr Bodx- By the Rav. Prat W a Blaikte. DJX 


Xy^di to PtTtoa laib. By the Vavy 


BtlpB to Ballot A Seiies of Helpful Manuals on the Reliipioua DilAculUes of the 
Day. Edited by the Rev. 1 bignmoutm Smokb, X. Canon of W or oa rtt r, and 
Chaplain -m-Ordinary to tha Queen. Cloth, ta each. 

CasATioN. BythalataljprdBiahopofOarUala } Thb MoaAx.iTY op thb oi.d TasTAMBifr. By 
Miraclbs. By the &#▼. Brownlow XalS- Uia Rea, Ifawman imyl^ DJX 

land, XJC ' 

Paavaa. By the Bar. T. Talanmonth Bhovoe 


tba Bor. Vawman BmpSIgu DJX 

THB Divinity op Oua Loan. By tha Lead 
Blahop of Derry. 


Thb ATONBMBirr. By WUUaa Connor Xagan, D J)., Xsata Arehbiahop of York. 

Hid TroBBurB. By Richard Harris Hiuu xs. 

Holy Land tlio Blblo, Tbo. A Book of Scripture Illustrations ratbered 
in Palestine. By the Rev. Cunningham Gbikib, D.D., LL,D. (Edm.). With Xap. 
Two Vola 04*. IthutraUd Edtttam* One VoL sia 
Ufh Of OhrlBtk Tlie. By the Ven. Archdeacon Famrau, D.D., F.R.S., Chaplain. 
IxKOrdinarv to the Queen. 

lxa.umtATBD Edition, with about 300 Original Illuttrations. Ch^m^ iliuMtrmt^d 
Edtium, Large 4*0. cloth, 7«. 6d. Cloth, full gilt, gUt edges, xoa. 6d. 

Libraky Edition Two Vols. Ooth, a^ . morocco, 4^ ^ , 

Popular Edition, in One Vol. Sro, cloth, 6s.; cloth, gilt edges, ya 6d. j Persian 
morocco, gilt edges, los. 6d. ; tree-calf, fss. 

XarriRffe Bluff, The. By William Landkls, D.D. Bound in white 
leatherette. New and Chtaper Edtiton, 3s. 6d 

Xoees Oeoloffy; or, the Harmony of the Bible with ffotenoe. By 

the Rev Samuel Kinns, Ph,D , F.R A S. Illustrated Demy 8vo, 8a 6d. 

Xy Comfort in Borrow. By Hugh Macmillan, D.D., LL.D., dc.. Author of 

** Bible Teachings in Nature,** &c. Cloth, xs. 

ProteetanUam, The Hiatory of. By the Rcy. J. A. Wylir, LL.D. Containing 
upwards of 600 Original lUustratiofis, Three Vob , eys , l^thrary Edition^ yoa. 

**OBlFor** Yearly Volume, Tha With about 600 Original Illustrations and 

Coloured Frontwpiece. 7» Also Monthly, 6d 

BE George for Bofflaxid; and other Sermons preached to Children. 

Ediitan, By the Rev. T. Tbicnmouth Shorb, M.A, Canon of Worcester, 5s. 

Bt, Paul, The Life and Worh of. By the Ven. Archdeacon Farrar, D.D,, 

F.R.S., Chaplain-in-Ordinary to the Queen 

Library Edition. Two VoU.. cloth, ^ 4 *^ . . , . 

Illustrated Edition, complete m One Volume, with about yoo lUustraUona, 
£j xs. : morocco, PS. , ^ i i. j 

Popular Edition. One Volume, 8vo, cloth, 6a. ; cloth, gilt edges, ya 6d. ; 
Persian morocco, loa- 6d, ; tree-calf, 15s. 

■ik^Ti uTe Know One Awothair in BeaYen? By the Rl Rev. J. C. Ryle» D.D., 

Bishop of Liverpool New and Enlarg&d Edtium. Paper Covers, 6d. 
aiuirtened Ohnroh Berrloea and Hymns, suitable for use at Children*! Services. 
Compiled by the Rev. T Teilnmoutw Smors, M.A, Canon of Worcester. 
Eniai^4d Edition, xs. 

Blffnn ChrlBti • Evidences of ChnsUanity set forth in the Person and Work of 

Christ. By the Rev. Jambs Aitchison. 5s. 

^^nandur:** Its Ortgln, HlaMry, and Present OhUgatlon. By the Ven. Arch- 

ID^/DX-L. F 4 /tkEdmam,n-^ 

TwfHffht Of Life, The: Words of Gounael and Comfort lOr the Aged. By 

John Ellbbton, M.A xa 6d. 




SiltdUms from Cassdi is Company s Publications* 


<lllttu»tionsl tHtorhs ontr ^tanttols. 

ilgxlcnltiind StriM* Fully lllustratect Edited by John Wkightson, 

Prof, of Agriculture. 

Soils sad If ODuroii. By J. M. H. Munro, D.Sc. (Londoa% F.I.C., F.C.S. ss. 6d. 

Furm Orops. By ProfnMor Wriirfaftson. as. 6d. 
xdiro Btook. By t'rofcwor Wrightsom aa. 6d. 

Alpliabsti OBMeU*i notoriaL Suce, 35 inches by 4^4 inches. Mounted on 
lUnsiu with rollers. 3s. 6d. 

Arltlixnatlo i—Howard*! Anglo-Amarlou An of Bsokonins:. The Standard 
Teacher and Referee of Shorthand Business Arithmetic. By C F. Howaus. 
Paper» is. ; cloth, as. AVto EnUkrgod Ediitout 5s. 

Aritlimatlot^ TI10 Kodtni SohooL By George Kicks, aSc. Lond. With Test 
Cards. {Liti ch triplication,) 

Attaa» OasMll*a Popiilar. Containing 34 Coloured Maps. as. 6d. 

Book-Kasplng, By Theodore Jones. Fok Schools, as. ; or cloth, 3s. For 
TKB Milmoil as* » or cloth, ss. Books for Jones's System, Ruled Sets of, ss. 

OhainUtry, The FattUo SobooL By J. H. Anderson, m.a. as. 6d. 

Olaaaloal T«Zta for Bchoola, Oataall*!. (A list sent post freo on application,) 
Oookorjr for Soboola. By Lizzie Heritage. 6d. 

Oopy-Booka, OaaaoU'B Oraduatod. Complete in x8 Books, ad. each. 
Ckljjiy-Boolai, Tbo Modem 80I100I. Complete in la Books, ad. each. 

Drawing Oopiee, Oaiaell'a **Hew Btandard.'* Complete in 14 Books, ad., 3d., 

and 4d. each. 

Drawing Ckiplee, Oaaeell's Modem Bobool Freehand. First Grade, xa Second 

Grade, ss. 

Bleotrloity. PraotloaL By Prof. W. E. Ayrton. 7s. 6d. 

Energy and Motion; A Text-Boob of Slementary Mecbanloe. By William 
Paics, M.a. Illustrated, is. 6d. 

Bnglieb Literature, A First Bbetob of, from the Earliest Period to the Present 
Time. Bv Prof. Hknrv Morlby. 7s. 6d. 

BttoUd, OaMeU*a Edited by Prof. Wallace, M.A. is. 

Bnolld, The Flret Four Booxi ol New Edition, In paper, 6d. ; cloth, 9d. 
Frenob, Oaaeell'e Leeeons In. New and Revised Edition, Parts I. and II., each 
as. 6d. ; complete, ss. 6d. Key, is. 6d. 

FTenob-Biyllah and Engllsb-Frenob Dictionary. Entirely New and Enlarged 
Edition. x,tl^ P^es. 8vo. cloth, 3s. 6d. 

French Reader, Oaeew^e FubUo School. By Guillaume S. Conrad, as. 6d. 
Oalbralth and Kaugbton'e Bdentifto Manuala 

Plans Trigonomstry. as. Sd. JBuolld. Books J.. 11., III. at. 6d. Books IV., V.. VI. at. 6cL 
MatsuNnaupal Tables, st. 6d. Ifeohanlos. yk sd. natural Pbiloaophy. js 6d. Qptlea. 
at. Sd. aydroatatioa. yr. Sd. Astronomy, ja Steam Xnglne. tt. 6d. Algebra, 1., 

cloth, as. 6d. Cooiplota, ts. Sd. Tldaa and Tidaf Ourrenta. with Tidal Cards, jt. 

Oandeanme. Songs for Colleges and Schools. Edited by John Farmer. 5s. 
Words only, paper, 6d. ; cloth, pd. 

Oeometry, First BbMnente of Experimental. By Paul Bert. Illustrated. zs.6d. 
Oeometr^ Fraotioal BoUd. By Ms^or Ross, R.E. as. 

Oermaa motionary, Oaeeell'e New. German-EngUsh, English-German. Cheap 

EditiomjClotht 31. 6 d, 

German of To 4 >a^ By Dr. Heinemann. zs. 6d. 

German R e edin g, Ftret L e no n e In. ByA.JXGST. Illustrated, ta, 

Band-and Bye InrelnUig. By Q. Ricks, E.Sc. Two Vols., with x6 Coloured 
Plates in each VoL Crown 410, 6a. each. 

•*Hand-and-8ye Training^ Cards for Class Work. Five aeu in case. zs. each. 
Handbook of New Code of Regulattons. By John F. Moss. New and Revised 

Edition, la. ; cloth, as. 

Hlatorloal Oartoons, CaaedU'e Coloured. Sise 45 in. x 3^ in. as. each. Mounted 

ea canvas and varnished, with rollers, u. each. O^scripu^ pamphlet, 16 pp., td.) 
Hlatorleal Oouree for BOhoola, CaaiMm'a Illustrated throughout* i. — Stories 
from English History, is. II. — ^The Simple Outline of English History, is. 3d. 

IlI.—TlmClaia History of England, as. 6d. 

Latln«Bnglleh Dtotlonary, Oaasellk. Themughly revised and corrected, and in 
part re-written by I. R. V. Marcmamt, M.A. 3s. 6d. 

Daltn Frtmer, The New. By ProL J. P. Postgate. as. 6d. 

Ratin Frimer, The First By Prof, postgate. is. 

Inttn Frees for Lower Forme. By M. A. Bayfield, M.A. as. 6d. 
iMBdST Work (How to Teaoh Xt). By Mrs. E. Lord. 6 d. 




SdtcHom frmn CasstU 4e C m tpm » y * PtMkmtitmt, 


laws of Braiy-Daar XdlBt. For the Use of SohooU. By H. O. Asnoud<Foiutkiu 

IS. 6d. 

UMl* 76 UDI' HUttoryof Bnylmnd. By Isa Craig-Knox. lUustmtacL za. 6d. 
M ai rtttg of tbm HomSy TIm. By Mrs. Saicuxl A. Barnktt. is. 6cL 
Map-Bo lldtny tarlMy OuMtl*B. Outline Maps prepared by H. O. Arnolo- 
Fokstsiu Per set of ra, is. 

MUlbOTOURlI BOOlm: — ArlthuoUo Bjuuaplee. ArlUunetle mates* n- SA nan ell 
mjDsrelses. js. Sd. FreaeU Ormauamr. as* «d. Oermea Geaouaar. js. ML 

jfnhmnlos for Tomiff A Pint Book ot By the Rev. J. G. Easton. 

M.A. 4*. fid. 

lloolimnlos mad Maohiao Pirtray Hameiloml Brmmpi— la rrinUtMl By 

R. G. BLAiN'g, M>E. With Diegimms. Cloth, ss. 6d. 

** Model Joint** aTall Shoots, for Instruction in Manual Tbsiniem- By S. 
BAaTKR. Eiaht Sheets, ss. 6id. each. 

Eatoral Htston Ckdourod Wall ahoots, Oasooirs How. Consistiiiir of i8 

su^ects. Sixe, 39 by 31 in. Mounted on rollers and varnished. 3s. each. 

Oldoot Looooas Brom Naturo. By Prof. I^ C. Miali.^ F.US., F.G.S. Fully 

Illustrated. Half cloth, paper boaids, as.; or cloth, ss. 6d. 

Phjaioloprsr tor Schools. By Ai^pred T. Schofield, M.D., M.R.C.S., Ac. 
With Wood Eneravitijps and Coloured Plates, is. gd. Thtea PaitSy paper covert, 
sd. each ; or cloth limp, 6d. each. 

PootiT BoadorSy OassoU's How. Illustrated, t-i Books, id. each. Ooih, 1%, 6d. 
PopalarSdnoator, Casosll's How* With Revised Text, New Maps, New Coloured 
Plates, New Type, &c. To be completed in Eight Vols. 5s. each. 

Hoador, Tho Oitlson. By H. O. Arnoli>- Forster. Cloth, is. 6d. ; also a 
SfMtttsh Edition, Cloth, is. 6d. 

Boador, The Tomperaiioo. By Rev. J. Dennis Bird. Crown 8vo, la 6d. 
BoaderSy OassoU’o ‘*RiElMr Glass." {List on appltcatioH.) 

BoadorSy Cassell's HIstortoaL Illustrated. {List on a^pt*ca/ionJ) 


Bsadors, Cassell's Boodobis Illustrated, on ap^icaiion. ) 

Beadors for InlSat Schools, Ooioorod. 'Three Booka 4d. each. 

Bsadors, The Modem Qoographical. Illustrated throughout. {Lsstonapp/tca/ton,) 
Beadors, nis Modern School. Illustrated. {List on application,) 

8x>elllnE Book, OaoeoU's Dlnstratod. la 
yt^wnd the Empire. By G. R. Parkin. With a Preface by the Rt. Hon. the 
Earl of Rosebery, K..T. Fully Illustrated, ti*. 6d. 

School Waitiia^l, A. By Agnes Lambert. 6d. 

School Oertlflcatesy Cas e e ll'a Three Colours, 61x41 in.. Coloura 

Ilf X 9* in., 3d. ; Seven Colours and Gold, 9I x 6^ in., 3d. 

Sdenoe Applied to Work. By J, A. Bower. Illustrated, la 
Science or Brery llay Life. By J. A. Bower. Illustrated, is. 

Sonlptnre, A Primer ot By E. koscok Mullins. Illustrated, aa 6dL 

oHada from Modcls, Common Otdeote, and Casu of Omameaty How to. By 

W. E, SpAaRXH. With « Plates by the Author. 3s. 

Shalnpere Book, ThB, By H. Courthopk Bowen, M.A. Illustrated. 

3s. 6d. Also issued in Three Books, is. each. 

lhak s pere's Plays for Sohool Usa illustrated. 5 Books. 6d. e a ch . 

Spelling. A Complete Manual o£ By J. D. Morkll, EL..D. xa 
Technical Bdocator* OaaeeU's. Illustrated throughouL Atm and JRcvisod 
Lditien, Four Vols. 5s. each. , 

T rrbr*^^ agwiiiiaia, Oasecll'a IHustraled throughouL 16 Vols., froon aa to4a 6d, 


iLtstfrcc on appiicatton,) „ ^ _ 

Teohnolcayy wawwaia at Edited by Prof. Ayrton, F.R,a, and Richard 

WORMSLI., D.Sc., M.A Illustrated throughout. 

Tba X>yatng of Textile Fabrioe. Sy FroC Deatgi^tn TgrtOe Fabelaa Sy T. A A sk es 


I Iron. Bv Prof. W. H. 
. M.LC.£..te ss. 


Fveeaent MmSiniss Sy fmC PMsy* HAL 

Ca£tig Tools Worfted bjr Weedl ead 
mSSm, Sv FroL Santa, i. eA 


Vest Oard% nteecIVe OomMnstliwi. In seta la each. 

T^at Oaaaall*B « a e^tHnAL^ la seta xa 

World Of OmrSy This. By H. O. Arnch.i>Forst£r. Fully nitxsizmtsd. 3a 6d* 




Seiectu^m from Cmsseil <fe Canipan^^s Publicatiofu, 


Soaks for -ffotttig ^tapU, 

•Ufetta VoUb” Bal^-Tauly Toliiliw. Containing 4«p pac«a of l^tterprest, with 
Pictum on tMatir ovory {WCe, tootlMr with Two FiiU-|Min PUms priatMT in Coloun 
and Four Tintad Plates. Coioursd boards, 3s. 6d. ; or cfota gilt, gilt edges, 5s. 
Bo-Pmo. a Book for the Little Of&es. With Oxigiiial Stories and Venes. 
Illustrated with beautiful Pictures on nearly every page, and Coloured Frontispiece. 
Yearly Volume. Elegant fdcturs boards^es. 6d. ; doth, 
ttorp Poems for TonnE SAd Old. By E. Davenport. 6 s. 

Pleeeent Work lior Busy Plagrers. By Maooib Browtnb. Uiustrated. 5s. 
Bom a B±de< By Frances and Mary Arnold-Forster. Illustrated, za 
Tke Xarrellous Budget : beiiiir 66,080 Btoriee of Jack and Jilt By the 
Rev. F. Bbnnbtt. Illustrated. Cloth gilt, as. 6d. 

Bb^do at Home. By Prof. Hoffman. F^y Illustrated. A Series of easy 
and startling ConjuringTricks for Beginners. Cloth gilt, u. 

Boboolroom aaid Home Tkeatrlcalg. By Arthur Waugh. With Illustia- 

tions by H. A. J. MiUBa. Cloth, as. 6d. 

Xdttle Bfother Bnnoh. By Mrs. Molbsworth. Illustrated. Cloth, 3s. 6d. 
Heroes of Bvery-Bay Ufa By Laura Lane. With about 90 FuU-page 
Illustrations. 336 pages, crown 6vo, cloth, as. 6d. 

■hllHL tellors. and the Bea. By R. J. Cornswall-Tones. niustrated 


■hlRS, tellors, and the Bea. By R. J. Cornswall-Jones. niustrated 

throughout, and containing a Coloured Plate of Naval Flags. Cktap Edition^ as. 6d. 
The Talea of the Btxty M a nd a r lna By P. V. Ramaswami Raju. 5s. 
aift Books for Toung Peopla By Popular Authors. With Four Original 
Illustrations in each. Cloth gilt, zs. 6d. each. 

The Boy Kuntere of BLentuoky. By Jaok Xanton*a Annhor. 


The Boy Kuntere of BLentuoky. By 
Edward 8 . EUia. 

Ked, Eeathert a. Tale of the Amerloan 
Frontier. By Edward S. EUia. 

Prlttei^i or, ** It's a X<ong Z#ane that hae 


Prltteie 1 or, ** It's a lio 
no Ttirnimg.** 

*'*^*l&n^*ahoul 3 to*t"&mir Btonea.^ 
The Two Kardoaatlea. 


oee who Xilwe in Glaaa 


Jaok Xarston*a Annhor. 

Frank's Ulh-Battle* 

Slajor Xonk^ Xottoj or, **Z<ook Before 

Tli^Thomson*a Trial} or, ** All ia not Otold 

that Glitters.** 

U^ula*a etumbling-Blook. 

lath's Ufa* Work; or,**KoPalna, no Gains.** 

Rags Balnbowa. 

Unole William’s Oharge. 

Pretty Pink'a Puxpoee. 


*Ctolden Kottoee'* Beriee, The. Each Book containing ao8 pages, with Four 

full-page Original Illustrations. Crown 8vo, cloth gilt, as. each. 

**lfll Pwetyrandiim ’* By the Rev. F. L^ng- "Konoor ia xny GKulda.** By Jeaala Haring 

** Beared Forbear.** By Sarah Pitt. H ^ Bure BndL** By EmUy SearchSald. 

ammx wu jiy own jtct. Oonquara who Sndurea.*^ By the Author 

**ForemOat if X Oan.** By Helen Attoridge. of «' Cunningham's Trial.** dccT 


im at a Bure Xnd.** By EmUy SaarchSald. 
.e Oonqum who Sndurao.*^ By the Author 
of ** May Cunningham's Trial.** dec. 


** 0 rOB 8 BXid Orewxi** Beries, The. With Four Illustrations in each Book. Crown 

8vo, 856 pages, as. 6 d. each. 

Xeepeaof the Indian Bmsli^ or, S^riea of Ry Fire and Bwordt a Story of the Kngne- 

valourand Vlotory. sy Bmest Foster. nets. By Thomas Archer. 

Throuch Trial to Triumph 1 or, “The Adm H^bun^ Vow 1 a Tale of BZlrk and 

KoM wSy^* By uSSSSS BoiSU Ht^ Oo ve ntet. By Annie s. Swan. 

^yi^*^B^Eaasa 

etnmg to euEbri A etoiy of the Jewa. By Fle^om*a Bwordt A Btory of the Z>aya ot 
sTwyaae. Wallaoe and Broea. 1^ AnateE Swan. 

five Bhtning Books for Tonxig People, With Original lUustmtions. Cloth 

50* eachi 

In theXmya of CRdTSy J. Fred. Hodgetts. ■ Byjm. Bamley. 


Aihums ter OhildreB. Price 3s. 6d. ea^ 

** TTio'tvH e B 3 xig** Beglee, Xhustrated, us. 6d. eecdi. 




Stkaiamfiwm CmsttU dft F^OHetamm. 


Otowa tfo Lttancry. 


By M ^ A* Attthon of 


CktQ^ RdUi^ns. 
By C. U 
By C. 


«5* «C*Bo Attthon 

“jSgsvSii&sJS*^ 


B& 6d« CBCh. 

''^^IKSTR^T^LSsar 

■ By “ 


Xodora Bnli _ _ 

A«Mf 


tratod t toou jrtuHit. 

With Origtiua UhutmtiaMk 


time and Blxpennjr Books ftr Toaac Peopla. 

Cloth silt, 31 . 6d. each. 

AOtorrlhrairta. 

Xioot inSuo^ A ^ Advontiuo bi tho 
NaWyttfeor IsUndB. By B. S. mtia 

w ^O tttPB Mrmn- with Kim. By 


FoU^ By L. T. MomU. 

BfouttlUL^ By U T. M«UU. 


Tho; _ 

^JPoUpw my Xioodor.** 
1^ yovftuao and aionr. 




BoOka 1>7 Bdwaxd B. BUla. lUustiated. Ootb, aa 6d. each. 


Ttio auAtovo of tlio Qurk. 
TBo Oamp in tko BCoua- 


Nod in tko Woodo. A Tala 
of Early Daya lo tho Watt. 
Down tna MiooiaoippL 

BlxpBPBy story Boota. 

Tho 8mnEBlor*o Ooyo. 
^ttlo liSdo. 

Tho Boot Glnbu 
Duko Bomiooft, 


Tho Xeoot Wor TrolL 
Nod on tho Biyor. A Tala 
of Indian fUver Warfara. 


Toon^nto in tha Toraot. 
> tno Topoioo. 


Dp 1 


Nod In tho 
A Sto 
^ Katttoh. 

Tho Z«oot 


Story of Fk 
atttociur. 
DootlWh 




2sa^«^«s?~- 


By well-known Writers. 

Xattlo Bijrd. 
o Inokloa. 
Blobootoo OoUoB# 
Boym. 


XdUlo ] 
Tho 


AU Illustrated. 

My Jnrot Chtitoo. 
Tho ZAttlo Bi 
Tho DoUt Joy. 


GaasBU*! Plotore Story Books. 

Uttlo Tolko. 

Richt Btorn. 

Nuroory Joya. 


Each containing 6o pages. 6<1 each. 

AnnUo*a Storloa. 
Bir^*a StoryBooh. 
lilttilo Ohi m oa. 


Daisy's Btoty Book. 

X>ot*a Story Book. 

A Naot of Btorioa. 

GK>^ Nlyht Stori^ 

Ohoto for Small Ohattororo. 


lowdrop StoTloa. 


niuBtratsd Books ftnr tks Little Ones. 

lUustrated. ts. each ; or cloth gilt. is. 6d. 


Containing interesting StorisA All 


► and Sorapoa. 

j Tattle Talaa. 

Wandering Woyo. 

Dumb Nriondo. 
todoora and Out. 

Some Barm Trlonda. 

Shilling Story BoBks. 

Sorontoon Goto. 

Bun^ and tT 

The &otr of 

Tho Mystery ot Shonollfr 
Sohool. 

Oolmod^ XdBot. 


Thooo Ooidon Sanda 
XAtUo Mothers and their 
OhiJdron. 

’ Fratty Pots. 

. Sohoolda^ Nonra. 
reaturoa Tama. 





AU lUustrated, and containing Interesung Stories. 
Tho Ouokoo in tho Xlobin's i Aunt Duda'a ; 

John's Miataka CMaah ' * ^ 

Diamonds in tho Sand 
SurlyBob. 

TlmSastory of Ply# IJttlo 
Pitohoaa. 

Tho Otant's Cradla. 

Shstf and DolL 



*LittlB FBDoi** FnlatUig Books, With Text, and OutUne lUnstratiotts for 

WatorColour Painting, sa. ea ch . 

Win ■■MW «fcm^y,iaaio WchUui** I Tha **Dlstlo Polka" Proyorb PaU»tta« 

CHumiaattSf^io^ **' 


to Patat. 


•XdStlo PoUca" 
Tho «*DttOo PoIks*< 


Blight ssiijiwinj Stocy Books AU Hhistrated tbnragbout. 




CASSJSI^ S COMJ^ANV^ JLMU^ate f/iU^ LotMm ; 

/ant df Mi9ih0Hm€. 








